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entire oil and gas fields of the State that owns its gas supply. It has 
made very low rates, as shown later, and yet derives sufficient income 
to make many municipal improvements. 

While investigating the Kansas oil fields in. 1899 Mr. I. N. Knapp 
had his attention called to the oil in these city gas wells. Considering 
the showing sufficiently favorable to warrant him in prospecting for 
oil, he obtained leases over quite a wide area and began prospecting 
both east and west of the city of Chanute. It was hut a short time 
until he bad a number of fair oil wells in the valley east of the town, 
and in June, 1900, he began shipping oil to Omaha and Kansas City gas 
companies, with which he made contracts. This was really the begin-
ning of the oil development in the vicinity of Chanute. 

Mr. Knapp was followed by a company composed principally of 
local business men and citizens of Iola, who organized the Neosho Val-
ley Development Company, obtained leases, and began drilling. They 
had fair success from the start and soon had a number of producing 
wells. They were soon followed by a company composed principally 
of Kansas City business men, who organized the Southwestern Devel-
opment Company, which likewise secured leases in the river valley 
and met with fair success in obtaining oil. From this time on the 
development was rapid. At the end of a year there were derricks and 
pipe lines all along the river valley to the cast and north of Chanute and 
halfway to Humboldt. In the midsummer of 1902 the Prairie Oil and 
Gas Company built a large storage tank at Chanute with a capacity of 
almost 40,000 barrels. This was followed by a pipe line between 
Thayer and Chanute which, joined to the Neodesha-Thayer pipe line, 
gave Chanute a direct pipe line connection with the Standard refinery 
at Neodesha. A pump was established and the first oil turned into the 
line about the middle of December, 1902. The Prairie Oil and Gas 
Company at this time began extending its lines to oil tanks here and 
there all through the field. By July, 1903, these had reached as far 
north Els Humboldt and had been carried eastward to the upland 
developments to the east of Humboldt and northeast of Chanute. 
During the calendar year 1902 the Chanute territory produced over 
165,000 barrels of oil, and could have marketed much more if there 
had been pipe -line connections. In the first half of 1903 the produc-
tion was raised from 50,000 to 75,000 barrels per month, with the 
number of wells constantly increasing. 

Development was gradually extended south ward down the river, with 
only moderate success, in the vicinity of Austin. A few fair oil wells 
wese obtained in the vicinity of $haw. Still farther south a few good 
wells had been obtained near Urbana and Earlton and in the territory 
lying to the northeast of Thayer, in the extreme southwest corner 
of the Tola quadrangle. Gas development likewise extended rapidly 
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in different directions, but particularly to the east and west, making 
Chanute a great center for gas as well as for oil. 

Erie. —Prospecting began in the vicinity of Erie about 1900, but 
was carried on in a somewhat desultory way until 1902. About this 
time a company was organized under the name of the Erie Gas and 
Mineral Company. In August, 1903, it reported that it had drilled 
35 wells, 14 of which were gas wells, 7 oil wells, and 14 dry. The gas 
was piped into the city and supplied practically the entire population. 
During the summer of 1903 some prospecting was done in the river 
valley between Shaw and Erie, and, in some cases, gave very satis-
factory results, but up to the date above mentioned, nowhere to the 
southeast of Chanute had oil or gas been found in quantity or volume 
at all comparable with that in the Chanute and Humboldt fields. 

Moran. —The Moran Gas and Crude Oil Company began prospect-
ing in the vicinity of Moran and soon found oil in paying quantities. 
The territory drilled to the close of the season of 1903 consisted almost 
entirely of a strip of land about 1 mile wide and 2 miles long lying 
immediately west of the town. Of the first 19 wells drilled, 12 pro-
duced oil, 4 produced gas, and 3 were dry. 

Bronson, Elsinore, Savonliurg, and Stark. —Prospecting in an irreg-
ular manner has been prosecuted to a limited extent in the eastern 
portion of the Iola quadrangle, particularly at Bronson, Elsmore, Savon-
burg, and Stark. In a few instances encouraging results were obtained, 
but thus far not sufficiently so to attract many prospectors away from 
the other areas. 

PRODUCTION. 

011.—The rapid rate of oil development in Kansas may be illustrated 
by the number of wells drilled. There were 725 producing oil wells 
at the end of June, 1903, not counting a number of unreported wells 
in some districts, and at the close of the year there were 1,596 pro-
ducing wells, showing that a larger number of wells were drilled 
during the last half of 1903 than during all previous time. The sub-
joined table for the last half of the year covers the entire territory. It 
will be noticed that Chanute has the largest number, 549, and that 
Humboldt is second, with 339. In the territory around these two townm 
there is a total of 888, or considerably more than half of all reported. 
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Wells drilled in Kamm, July to December, 1903. 

July. August. ilieptember.  October. November. December. '  
! -4 

gai 

District. 1 1 1 I 1: I 1 1 1 1 

gll.  I 1  LI 11 ltri I 

Chanute 	 45 0 18 0 25 0 25 1 81 2 

..
..
  
.

.-
.  
I  

Humboldt 	 -  iS 14 0 	35 17 85 21 88 15 	44 18 

Neodesha 	 18 5 	35 12 18 5 29 9 	39 2 

CO  
C4  

Peru 	 9 1 	30 10 32 11 25 4 30 1 

Independence 	 10 7 38 18 8 4 32 11 49 10 

Cherryvale 	 4 1 10 1 .... .... .... .... 18 1 

Bartelsville a .... 7 1 8 1 13 3 5 0 12 2 

Chelsea ----  
lied Fork 	 

------ ---- ---- ---- --•• ---• ---- "— 

— 
.725 109 15 170 59 161 44 184 40 27e 34 206 43 11,596 Total 	 

a Indian Territory. 

The first oil produced in the Iola quadrangle was marketed in 1900, 
the oil being shipped in tank cars by Mr. Knapp. He continued ship-
ments by rail throughout 1900, 1901, and 1902, and well into 1903, 
since which time his production is included in the pipe-line runs given 
in the monthly reports by the Prairie Oil and Gas Company. Figures 
for the total production of oil during 1900 or 1901, are not obtainable. 
It is probable, however, that the two years' combined production would 
be about 80,000 barrels. During 1902 the production was much greater, 
and rapidly increased throughout 1903. In 1902 the total production 
at Chanute was 165,338 barrels, about two-thirds of it being produced 
by Mr. Knapp. By the close of 1903, however, a number of other 
companies were regular producers. The subjoined table, showing the 
monthly production of Chanute and Humboldt, includes only pipc-line 
runs, to Which should be added the oil shipped by rail and a small 
amount delivered to the wagon trade at Humboldt and sold to brick 
plants and other manufacturers. 

Humboldt produced no oil in 1902, except from one well belonging 
to Mr. G. Z. Work. It is estimated that he sold at least 500 barrels 
to the wagon trade. In 1903 this same kind of trade was continued; by 
June shipments by rail began; and in the late summer the pipe lines 
were extended to the Humboldt field and the delivery of oil increased 
very rapidly, as shown by the table. At the close of 1903 probably 
fully one-third of all the wells in the Chanute-Humboldt district were 
still standing idle because pipe lines had not yet reached them. The 

EPA7-001605 



36 EOONOMIO GEOLOGY OF IOLA QUADRANGLE, KANSAS. (BULL 288. 

pipe-line runs, therefore, are only an indication of what the total pro-
duction would have been had market facilities been at hand. 

Shipping oil by rail was begun at Moran late in 1903, but on account 
of.poor shipping facilities only a small amount was marketed. 

Other centers of smaller production, such as Erie, Shaw, Urbana, 
ete., either marketed no oil or had their production included with the 
pipe-line runs from Chanute. Nothing was marketed from any of 
these points until late in the year, and since then but little, because 
developments were scarcely beyond the prospecting stage. 

Oil production of Iola quadrangle in 190.t. 

[Barrel& 

Cbanute. Rumboldt. Chanute. Humboldt. 

January 	 25, 811. 40 	 July 	 34, 481. 85 578. 0€ 
February 	 28, 291. 60 	 August 	 87, 822. 28 	 
March 	 12, 812. 41 	 September 	 82, 850. 23 1, 743. 50 
Ap•il 	 9, 985 90 	 October 	 75, 141. 57 	6, 079. 70 
May 	 46, 033. 57 431. 00 November 	 74, 175. 44 	6, 743. 22 
June 	 34, 494 05 144. 43 December 	 74, 182. 84 	8, 868. 22 

By way of comparison, figures for the production of the entire State 
and adjoining points in the Indian Territory may be of interest. 

Oil production of Kansas and adjoining Indian Territory in 1903. 

[Barrels.) 

Chanute ' 
'turn- 
boldt. Neodealta. Penz. Ind e pend- 

enee. vale. 
Cherry - 

Indian 
Territory 
and Okla- 

homa. 

Tot al.  

ranuary .... 25, NM 40 	 7, 440. 38 2, 975. 06 	 1, 154. 87 7,146.76 44, 528. 47 

February .. 26,291.60 	 6,329. 29 2. 845. 79 	 965.15 5,697.34 42, 128. 17 
1lareh 	 12,812, 41 	 7,586.06 3, 773. 14 	 1,205.76 4,126.83 29,501.30 
1 pril 	9, 96.1. 90 	 6, 706. 38 8, 036. 34 	 425.56 7, 033, 88 27, 168. OF 
1fay 	46,033. 57 411.00 9,305.74 	2,634. 15 	 1,083.23 4, 277. 78 63, 765. 47 
lune 	34.494. Oh 144.48 6, 836. 69 	2, 133. 98 	 922.94 8, 239. 81 62, 771. 913 
Italy 	 -34,461. 65 578.(70 6,390. 50 : 	2, 133. 64 	 735.21 16, 102.74 60, 421.74 
tufted 	 67, ft12. 28 	 10,838. 35 	3, 272. 90 	 1, 353. 24 10, 490.69 93, 777.45 
leptember.  . 92,850.23 1.743.50 9,900. 52 	4,830.88 5,759.94 705.29 8, K2. 95 114, 712.16 
letober .... 75,141. 57 6,079. 70 12,526. 69 	2,962. 19 15,297.01 1,683.06 14,815. 49 127,997. 71 
qovem her . 74, 175. 44 6,743.22 19, it21. 00 : 11, 967. 89 34, 776.54 3, 634. 35 24, 613.01 175, 751. 4I1 
)erembet .. 74, 182. 64 6, 968. 22 25, 985.48 I, 21, 696. 78 50, 876. 61 10, 843. 76 84, 831.69 238. ft& 11 

I 

Kansae oil wells are not very strong if compared with the more noted 
"gushers" of America. The Wells in Neosho Valley, at Chanute or 
at Humboldt, had an average initial production of about 20 barrels, 
the strongest varying from 100 to 300 barrels daily capacity and the 
weakest from I to 3 barrels. 
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On the uplands to the east of the river, southeast of Humboldt and 
northeast of Chanute, the general character of the wells was much the 
same, except that a few were found which were stronger than any in 
the river valley. In the autumn of 1903 Martin Brothers brought in 
a well on the Lockhart land, sec. 13, T. 26 S., R. 18 E., which began 
flowing at about 1,000 barrels per day. A few weeks later the Min-
neapolis Oil and Gas Company brought in a well near by, likewise on 
the Lockhart land, which filled a 250-barrel tank in 250 minutes, a 
rate of about 1,440 barrels a day. These two had the greatest initial 
capacity of any thus far found in the State. Their rate of flow declined 
rapidly but remained at about 200 to 300 barrels per day for some 
months. In December, 1903, a few strong wells were brought in west 
of Chanute, just across the west boundary of the Iola quadrangle. 
They were much stronger than the average wells in Neosho Valley, 
but not equal to the wells on the Lockhart land. 

Elsewhere in Kansas, outside of the Iola quadrangle, the oil wells 
are similar to those described. Southwest of Independence, in Mont-
gomery County, near Bolton, during the summer and early autumn of 
1903, a remarkable oil field was developed. The first good well was 
brought in on the Banks land, sec. 8, T. 33 N., It. 15 E. It was but 
a short time until a large number of wells were completed, averaging 
from 100 to 300 barrels per day, a great proportion of which were 
flowing wells. At present it seems that this is destined to be the 
greatest individual oil pool in the State. In the vicinity of Cherry-
vale good oil wells are becoming common, indicating that this also 
may soon be an oil center. Coffeyville also, late in 1903, became 
the center of active drilling operations. 

Gas.—It is impossible to estimate with a high degree of accuracy 
the amount of gas produced in the Kanaas fields. The historical sketch 
already given shows that gas was used in Iola 118 early as 1873, but 
pipes were not laid down for its general use until twenty years later, 
1893. From that time to the present it has been used almost to the 
exclusion of other fuels for heating and lighting and for generating 
steam and producing furnace heat in the munerous manufacturing 
enterprises. 

At Iola the manufacturing concerns are zinc smelters, brickkilns, 
Portland-cement factories, flouring mills, planing mills, and a number 
of small factories, such as are usually found in thriving young cities, 
including laundries, creameries, bakeries, etc. The zinc smelters of 
the entire Kansas gas field have produced 375,000 tons of spelter from 
gas furnaces, of which more than 300,000 tons were produced at Iola, 
Laharpe, and Gas. The gas used is the equivalent of about 2,000,000 
tons of good soft coal. Kansas gas has burned about 650,000,000 brick, 
which would have required about 250,000 tons of coal. Of these 
brick about one-third were burned within the Iola quadrangle. The 
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Portland-cement factory at Iola during its operation has produced, in 
round numbers, 2,000,000 barrels of cement, consuming gas equiva-
lent to 200,000 tons of coal. 

The consumption of gas in the lesser factories and for domestic use 
has been great, aggregating more than that used in the factories. The 
rates charged are very low. Some data have been gathered on domes-
tic consumption, but principally in terms of the value of gas rather than 
its quantity. It is probable that the entire Kansas field has produced 
gas having a value of very nearly $5,000,000. The rates charged by 
gas companies in different cities vary widely, but with few excep-
tions the modes of estimating values are the same. A charge of 80 

much per month is made for each light and for each of the different 
kinds of stoves used. The most common price is 25 cents for a light 
and from $1.50 to $2.50 per month for a stove. A cooking stove for 
a residence is charged more than a warming stove, because it is usually 
larger and consumes more gas. Stoves in business houses, hotels, etc., 
are generally larger in size than those in residences, and consequently 
are charged a higher rate. At Chanute the gas is owned and sold by 
the city and prices are fixed by city ordinance. By the terms of the 
city ordinance which becomes effective February 2, 1903, gas charges 
were reduced one-half. Accordingly, the ratea now charged are: Gas 
jet, 10 cents per month; heating stove, $1.50 per month; cooking, $1 to 
$1.50 per month. For all manufacturing purposes the gas is sold by 
the thousand cubic feet. A concern using 1,000 or less cubic feet 
per month is charged 20 cents; 2,000, 35 cents; 3,000, 50 cents; 8,000, 
$1; 10,000, $1.25; above 10,000 the rate is 5 cents for each additional 
thousand. At Erie all consumers use meter • rates at 25 cents per 
thousand cubic feet burned. 

The mode of burning gas is very objectionable from the standpoint 
of economy. All lights are allowed to burn continuously day and 
night excepting in extreme hot weather, when some of the lines are 
turned off in order to prevent throwing too much heat into the rooms. 

If good meter rates had been established throughout the entire gas 
region it is probable that consumers might have used all the gas they 
needed for their comfort in lighting and heating without consuming 
more than from one-third to one-half of what has actually been burned. 

Gas-producing territory. —The strength of gas wells varies from 
wells in which so little gas is found thit they have no commercial value 
up to those which have a capacity of more than 10,000,000 cubic 
feet. The beat wells developed thus far are in the Iola-Laharpe 
region. This territory extends about 9 miles east and west and 4 
miles north and south, and has supplied much more gas than any 
other field in the State. Other fields are known which may prove to 
be as good, but they have not been drawn from so extensively. The 
original static pressure in the Iola area was about 325 pounds per 
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square inch and the best wells generally had a flowing capacity of from 
5,000,000 to 10,000,000 cubic feet per day. East of Laharpe and west 
of Moran is a territory not yet prospected. Moran is moderately sup-
plied with gas, but the wells are weak compared with those at Laharpe 
and Iola. 

Very little prospecting has been done in the extreme north end 
of the Iola quadrangle. A few wells to the north of Carlyle have 
proved of little value, and likewise to the northwest of Iola. Small 
gas wells have been found in the western part of Bourbon County, 
near Broneon. About 3 miles southwest of Iola, on the Culbertoon 
land, there are two gas wells, one of which had an initial capacity of 
about 3,000,000 cubic feet per day. There is a large area betweer 
Iola and Humboldt hardly touched with the drill. What little pros 
pecting haa been done has not yet yielded very encouraging resulta 
although too few wells have been drilled to permit one to form a judg. 
ment on the territory. 

Gas has been found in comparative abundance in the vicinity of 
Humboldt. West of Humboldt, just beyond the limits of this quad-
rangle, are a number of gas wells which have a capacity of from 
1,009,000 to 5,000,000 cubic feet per twenty-four hours. East and 
southeast of Humboldt a number of other wells of similar capadity 
have been found, but no gas territory distinct from the oil territory 
has yet been developed. This field joins the gas territory in the 
vicinity of Chanute, with no sharp boundary line between them. 

In the vicinity of Chanute gas is abundant. The first gas wells were 
found in Neosho River Valley, east of the town, and on the low hills in 
the southeastern part of the town. In fact, so many wells were found 
in this latter place that the name Gas Ridge was applied to it some 
years ago. The territory here seems to be spotted, an occasional dry 
hole being sometimes found with producers on either side of it. The 
upland lying west of the town was abandoned at one time, as the few 
wells drilled proved to be failures. But later other wells were drilled 
a little farther west and also a mile or two to the south, which proved 
to be good producers. During 1902 and 1903 a number of good wells 
were drilled in the hills on the east side of the river from 2+ to 3+ 
miles east of Chanute. One particularly, which was completed in July, 
1903, is almost as good a well as any in the State. 

The territory lying to the south of Chanute in the southeast corner 
of the Iola quadrangle produced but little up to the close of 1908. A 
few light wells have been found, particularly near Urbana and south 
of the quadrangle toward Thayer and Galesburg, but the prospecting 
is not extensive enough to show the character of this part of the field. 

In the vicinity of Erie small gas wells, with a daily flowage capacity 
of from 100,000 to 500,000 cubic feet, are found in comparative abun-
dance. The first 35 holes drilled by the Erie Gas and Mineral Company 
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obtained 14 gas wells, 7 oilers, and 14 failures. The gas is used satis-
factorily to light and heat the town. 

Outside of the places mentioned but little gas has yet been found. 
Considerable prospecting has been done at St. Paul, but with negative 
results. The first well at Walnut was drilled during the autumn of 
1903, and was practically a failure, showing only a very small amount 
of gas. Other wells are to be drilled there, but what success they will 
have can not be foretold. Stark, Savonburg, Elsmore, and Bayard 
are similarly situated. A few wells have been drilled which produce 
small amounts of gas, but none sufficient to he of any considerable 
commercial importance. Possibly future prospecting will find larger 
quantities of gas. 

UTILIZATION OF GAS IN ZINC SMELTING. 

Attracted by the cheap fuel supplied from the numerous and strong 
gas wells, zinc-smelting -companies years ago began erecting large 
smelters in the Kansas gas fields. To-day more than one-half of all 
the spelter produced in the United States is smelted by Kansas gas, 
and considerably more than half of this is produced by smelters located 
within the Iola quadrangle. 

Develtipmen.t ff Me induetry.—The first smelter erected was located 
at Iola and built by the Robert Lanyon's Sons Company. The company 
began producing spelter in December, 1W6, but the plant was not 
brought into successful operation until the spring of 1897. A large 
stone building erected originally for a carriage manufactory was used 
for furnace rooms (Pl. VII1, B). 

As this was the first plant to use natural gas for fuel, it was largely 
in the nature of an experiment, and its success was watched with 
great interest. It was recognized from the start that the difficulty in 
the use of gas, should any arise, would be in the proper distribution 
of heat through the furnaces. It was soon found that this could be 
accomplished readily by providing intakes of gas, arranged in different 
places, RS experience showed desirable. The gas was mixed with the 
proper amount of air by specially contrived mixers, built on the gen-
eral principles of the. Bunsen-burner mixer, or those so widely employed 
in domestic consumption of gas. The success of the company led to 
the enlargement of the plant from time to time, until now it has 3,200 
retorts. After about a year's trial the company built another large 
smelter at Laharpe, which has been enlarged from time to time until 
it has a capacity at present of 3,440 retorts. 

The success achieved by the Robert Lanyon's Sons Company soon 
attracted the attention of others. During the summer of 1897, W. & J. 
Lanyon, who were operating zinc smelters in the coal fields at Pitts-
burg. Kans., erected a trial smelter of 1.S00 retorts at Iola, and began 
the production of spelter late in December of the same year. Their 

EPA7-001610 



SULU,* $60. SUI Pt. VIU 
N 	 VON NIA^ 	  

U. S. 0103.0111CAL OURVEY 

. 	 . : .. . 	 •••• 	 .. .. 

• 

4. IOLA 'MUCK COMPANY'S PLANT NO. I. 

R. LANYON ZINC COMPANY'S SMELTER NO. 1. 

EPA7-001611 



EPA7-001612 

1 



• 

ILAWORTIT AND1 	 OIL AND GAS. 	 41 •DANN. J 

plant was a success from the first and was gradually enlarged until at 
the present time it has 3,200 retorts. 

These different plants were operated separately until March, 1899. 
Previous to this time the Palmer Oil Company of Ohio had obtained 
leases on a large acreage in the vicinity of Iola and Laharpe, and bad 
obtained a number of strong gas wells, ranging in capacity from 
5,000,000 to 10,000,000 cubic feet per day. A new company was formed 
which bought the gas property of the Palmer Oil Company and the 
zinc smelters of both the firms above named, receiving the property in 
March, 1899, since which time all of these smelters have been operated 
by one management, under the firm name of the Lanyon Zinc Company. 
IAte in 1903 they had a total of 9,840 retorts in commission. 

In 1902 the Lanyon Zinc Company erected rolling mills at Laharpe, 
which began operations on May 3, of that year. These mills were suc-
cessful in their operation and were enlarged during the summer of 
1903. At the present time they have a daily capacity of from 40,000 
to 50,000 pounds of finished sheet zinc. 

In 1899 the Prime Western Spelter Company erected a plant of 
1,240 retorts and built a little town named Gas, situated 2 or 3 miles 
east of Iola. The plant was owned and controlled by Mr. L. T. McRea, 
Mr. .1. A. Daly, and Dr. L. H. Callaway. About the slime time the 
Cherokee-Lanyon Spelter Company, of Pittsburg, erected a plant at the 
same place, with a capacity of 1,240 retorts. These two plants were 
operated successfully from the start, but later were sold. Also, in 
1S9s, Mr. George E. Nicholson, a zinc smelter from Nevada, Mo., 
built a plant of 1,200 retorts capacity about 1 mile east of Iola, which 
was operated sucressfully until bought out late in 1902, having been 
previously enlarged to a capacity of 1,640 retorts. 

In 1902 the United Zinc and Chemical Company built a zinc smelter 
at Iola and a sulphuric-acid factory in connection with it. The plant 
was completed and began operations in March, 1903. The roasting 
furnace is so arranged that fumes from the burning gas do not come 
in contact with the ore, the heat entering the roasting chamber proper 
by being transmitted through a fire-clay floor on which the ore rests. 
Air is slowly drawn over the heated sulphide ore and oxidizes it, pro-
ducing a sulphur dioxide (S0 s). By regulating the draft properly 
and by excluding the products of combustion from the gas, a greater 
concentration of sulphur-dioxide vapor can be obtained than from the 
ordinary calcining furnace. It can thus be passed directly into the 
leaden acid-generating chamber. 

Late in 1902 a new company was organized 118 the New Jersey Zinc 
Company. It bought the plants of George E. Nicholson and the 
Prime Western Spelter Company, and has since operated them as one 
plant. During the lmt summer (1903) it has been enlarging its plant 
to almost double its original capacity. Also, in 1903, a Mr. Braun 

EPA7-001613 



42 ECONOMIC) GEOLOGY OF IOLA QUADRANGLE, KANSAS. [stru-ax 

began building a small smelter at Laharpe, which is expected to go 
into commiasion Oar the end of the year. 

On account of. small values of gold and silver being found in zinc 
ores shipped from Colorado to KanNW furnaces, it was thought desir-
able to put up a trial furnace for the purpose of extracting such from 
the residue obtained from the retorts. In 1902 the Cherokee-Lanyon 
Company put up such a trial smelter. They shipped ores from Colo-
rado and from Canada known to have small gold and silver values and 
extracted the precious metals from the retort residues. After a trial 
of about a year they abandoned the enterprise and permanently closed 
down their gold and silver smelter, finding that the expense was greater 
than the profit. 

At the present time, summarizing the above data, there are in oper-
ation in the Iola quadrangle zinc smelters belonging to four different 
companies, with an aggregate capacity of about 17,000 retorts, not 
including the ones at Laharpe, which are not yet completed. 

_Method of melting.—Zine smelting with gas for fuel is conducted 
very similarly to zinc smelting with coal. Kansas smelters use almost 
exclusively ore from the Joplin-Galena mining district, which supplies 
zinc blende or zinc sulphide. Such ores, after being properly pulver-
ized, are passed through the roasting or calcining furnace. Here the 
gas flame, mixed with an excess of air, comes in direct contact with the 
ore. The sulphur is gradually expelled Rs sulphur dioxide (SO,), 
leaving the zinc in the form of zinc oxide (7410). From the calcining 
furnace the zinc oxide is taken to the retort or sublimation furnace, 
mixed with the proper amount of carbon, and placed in externally 
heated fire-clay retorts. These retorts, which are circular in cross 
section, 4 feet long and about 10 inches internal diameter, are arranged 
in the furnace so that they form a series of rows one upon the other, 
each retort being almost horizontal. The back or inner edge is closed 
in the making, but the outer end, which projects slightly through the 
wall of the furnace, is left open. After the charge is put into the 
retort a conical, hollow, fire-clay condenser is put into the open end of 
the retort. This gathers the vapor of metallic zinc volatilized by the 
heat of the furnace and holds it until enough has condensed to be 
drawn off. As this condenser is entirely outside the furnace its tem-
perature is below the point of volatilization and above that of solidifi-
cation and consequently serves the purpose well. The bulk of the 
carbon, which is mixed with the zinc oxide before it is put into the 
retorts, is in the form of coke made principally from slack coal 
obtained from the coal mines in Cherokee and Crawford counties. 
With this coke a small or varying amount of pulverized anthracite is 
used, to which is added a small proportion of pulverized bituminous 
void. the whole charge being thoroughly mixed together. The retort is 
completely filled, after which an iron rod about 1 inch in diameter is 
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forced into the top part of the charge through the entire length of the 
retort to make a little opening, along which the first volatile material 
may pass when the smelting has begun. The conical condenser is 
then inserted and the heat of the furnace soon causes chemical action 
to begin. The bituminous coal is added in order to produce a little 
volatilization early in the process. As the gas thus formed passes out 
of the retort it sets up to some extent an outward cuarent. When the 
hot carbon reduces zinc oxide to metallic zinc the latter is immediately 
volatilized and driven over into the condenser. The carbon unites 
with the oxygen of zinc, producing a small amount of carbon dioxide 
(COO, but principally carbon monoxide (CO), a combustible gas that 
is set on fire at the outer end of the condenser. The small flame thus 
produced is colored slightly by traces of zinc vapor and other materials 
which may be in the ore, particularly cadmium, should any be present. 
The operator judges the temperature of the furnace and the rate of 
progress largely by the color of the flame, which varies from time to 
time with varying conditions of temperature and progress of reduction. 

Production of apelter in 190C—A retort, such as has been described 
above, produces from 23 to 25 pounds of metallic zinc for each charge, 
the amount varying slightly with the grade of the ore, but rarely exceed-
ing these limits. It takes twenty-four hours to dispose of one charge, 
so the capacity of a furnace is obtained by allowing aboRt 24 pounds of 
spelter per day for each retort. There are 17,000 retorts in the 
smelters in the Iola quadrangle at the present time. If no allowances 
were made for shut downs for repairs and other necessary stoppages, 
they would be able to produce nearly 75,000 tons of spelter per annum, 
an amount almost as great as the total State production for 1902. The 
difference between the figures obtained in this way and the actual 
amount of production is due to a number of causes, the principal one 
being that no furnace can be operated continuously year after year 
without repairs. It is quite unusual to find a large smelting plant 
with all of its furnaces in commission. Almost always one or more 
of them will be closed for repairs, or for some other temporary cause. 

In 1902 the furnaces above described produced about 66,000 tons of 
spelter which, at the New York quotations, had a value of $5,201,600. 

PHENOMENA OF GAS WELLS. 

By osoacut I. ADAK& 

When, in the operation of drilling, a reservoir of gas is encountered, 
its presence is immediately known by the fact that it flows from the 
well. As the drill goes deeper the volume of gas increases until it 
reaches the maximum production. In many instances the force of the 
gas assists in opening the reservoir by blowing out fragments of rock, 
and the well is said to " drill itself in." If the gas is under high pres-
sure the force may be great enough to lift the drilling tools out of 
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the well. The task of confining the gas is by no means an easy one. 
Sometimes the pressure causes the casing to rise out of the ground 
and it is neceasary to secure it by means of anchors. If there are 
defects in the casing or valves they may break as a result of the pres-
sure when an attempt is made to close the well. The sound made by 
the issuing gas is often deafening, and if the gas is ignited the flame 
causes a roar which may be heard for miles. To those who are at work 
around the well the effect is sometimes nauseating and otherwise 
disagreeable, and it is necessary to protect one's ears or permanent 
deafness may result. 

The phenomena connected with the occurrence of natural gas, 
although now fairly well understood, are in a way mysterious and 
elusive. The first exploitation of gas began in the early seventies in 
Pennsylvania. Although but a short time has elapsed since then, the 
laws governing the utilization of gas are well understood by many 
operators. For the information of those who are interested in the 
occurrence of gas or who may wish to engage in prospecting, it is pro-
posed here to review certain of the phenomena of gas wells. 

For a proper understanding of the laws which govern the flow and 
pressure of gas it may be well first to explain the nature of a gaseous 
body. In a gas the molecules are separated beyond the limits of 
cohesive attraction so that they are free of all restriction upon one 
another. It is not known if there is a limit to the rarefaction of 
gases when they are unconfined; that is, at what distance the attraction 
of the molecules for each other would just balance the mutual repul-
sion. Gas may be said to fill a reservoir no matter how small the 
amount may be. 

Natural gas, as it is commonly called, is a mixture of several gases, 
of which marsh gas (CF1 4) is found in the Kansas product to constitute 
from 92 to 98 per cent. The following table a  shows the composition 
of gas found at various localities in the Kansas field: 

Composition of natural gas found in the Kansas field. 

Paola. Im (*mo-
mte. Iola. Cherry- 

vale. 
Coffey- 
TrIlle. 

Inclepend- Nendatha.  
enee. 

Carbon dioxide 	 0. 33 0.22 0.90 0.22 0.00 0.44 1.00 
Oiefiant gas, etc-- . 11 .22 .00 . 00 .35 . 67 ' .22 
Oxygen 	  . 45 Tr. .45 .22 	. 12 Tr. . 65 

Carbon monoxide .57 1.33 1.23 1.16 	.91 . 33 .50 
M arsh gas 	 95.20 97.63 59.56 92. 46 	AB. 41 95. 28 90.56 
Nitrogen 	 2.34 . 60 7.76 5.94 	2.21 2.28 7.07 
Hydrogen 	 .00 .00 ' .00 .00 .00 .00 .00 

Total 	 100.00 100.00 100.00 100. 00 100. 00 100.00 100.00 

a Batley, E. H. 8., Kama Univ. Quart., vol. 4. No. 1, July, 1996, p. 10. 
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Gas diffuses readily and when it issues from the well immediately 
becomes mixed with air. When it is used as fuel the necessary oxygen 
from the air is added to it by means of a mixer, which allows the dif-
fusion of the air and gas to take place before it is burned. Gas is 
absorbed hy water and oil, the amount absorbed depending upon the 
pressure and temperature. 
As an aid to the understand-
ing of the relations of gas 
absorbed in a liquid ordinary 
carbonated water may be 
cited. When gases are once 
formed they are very stable 
and retain their condition 
excepting under very high 
pressure and low tempera-
ture. The degree of com-
pression or density of gas is 
dependent upon the heat and 
pressure to which it is sub-
jected. Gas expands against 
any constant pressure by 
one four hundred and ninety-
first part of its voluine 
for every degree Fahrenheit 

by which its 
temperature is 
raised. At a 
fixed tempera- 
ture the vol- 
ume of a body 
of gas decreas- 
es or increases 
at exactly the same rate that the pressure increases or 
decreases. The expansive'force of gas is exerted in all 
directions and the pressure on confined bodies is trans- 
mitted undiminished. 

Static or closed pre,ssure.—A body of gas confined 
within the earth, if not subjected to geologic changes, 
remains in a quiescent state until reached by the drill. 
A well forms an artificial extension of the body of gas and 
affords an opportunity to measure its degree of conden- 

sation. When the pressure in a closed well is moderately high it may 
he measured by connecting a spring gage with the casing (fig. 4). 
The gage records the pressure in the same way as does a steam gage 
on a boiler. If the pressure is small a U-shaped tube (fig. 5), contain- 
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ing mercury, water, or other liquid, may be connected with the casing 
and the pressure registered by the height to which the column of liquid 
rises. The U-shaped gage, because of the nature of the instrument, 
can be usexl only for low pressures. 

While a measurement so taken is commonly stated to be the pressure 
of the gas in the well, the fact should not be lost sight of that it is the 
measure of the pressure exerted by the gas on all parts of the reser-
voir of which the well is an artificial prolongation. The static pressure 
recorded when a well is first brought in is commonly spoken of as its 
initial pressure. Any variations which are recorded in subsequent 
mea.surements are found to be lower. For example, if, after a well is 
measured, it is allowed to blow off and is then suddenly closed the 
pressure on the gage will be lower than it was before the valve was 
opened, the reduction being caused by the friction encountered in flow-
ing. However, the index on the dial of the gage will gradually change 
its position, indicating a higher pressure and in the course of a short 
period will record the same pressure as was just previously note 

(A) 	 (B) 

6.—Types of oil and gas reservoirs. 

.4, inclined bed of sandstone (a) sealed in by shales (6), but somewhere in communication with 
water under hydrostatic pressure. 

B. sandstone bed (n) interotratified with impervious beds (b) and forming an arch or anticline, and 
somewhere in conneetkm with water under hydrostatic pressurt. 

In the Kansas field a pressure of 325 pounds to the square inch is 
not unusual. Many wells show a lower pressure, and some are reported 
to reach 600 pounds. The force of the gas issuing from a well as 
computed in horsepower reaches a surprising figure, being so great 
that the gas may be turned directly into the cylinder of a steam engine 
and its expansion utilized as a source of power. High pressures in 
the field are desirable since they enable the gas to be conveyed long 
distanees through ramifying pipe lines, where the friction which must 
be overcome is a serious element. 

After a well has produced for a considerable period of time the 
pressure will be found to have fallen off. This is the history of 
the wells in all fields. The fact may be taken as an indiaittion that 
the exhausting of the gas changes the relations in the reservoir. The 
gas confined within the earth occupies the interstitial spaces in sand-
stones and porous rocks. A gas reservoir accordingly is a complex 
series of openings. Its limits are the impervious rocks which inclose 
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its upper surface and the water or oil v'fhich lies below it. The two 
types of reservoir considered from the standpoint of the structure of 
the rocks are shown in the accompanying figure (fig. (3). 

The degree of density of gas under hydrostatic conditions in a 
reservoir depends upon the pressure exerted upon it by the oil and the 
water. The amount of this pressure is due to the hydrostatic head. 
If the place of intake of the water is known and it is assutned that the 
water-bearing stratum is completely saturated, the pressure of the gas 
can be computed by measuring the height of the column of water 
acting on it. The observed pressure in closed wells is found to check 
closely with the results obtained where these factors are known. A 
simple example illustrating the hydrostatic head is shown in the 
accompanying diagram of an artesian well (fig. 7). 

The fact that a well shows a high pre.ssure is evidence of the rela-
tive density of the body of gas, but it does not indiatte the capacity 
of the reservoir. If the hydrostatic conditions are perfect the pres-
sure of the gas will be very nearly maintained throughout the life of 
the well whether the reservoir is large or small, the difference in pres-
sure being due simply to change in the level of the water. 

7.—Diagram of an artesian well a, point of Intake: b.e, height of enitnan AS water exerting 
hydrostatic premiere at b. 

As the gas in the reservoir is reduced in quantity by flowing out of 
the well the water or oil limiting its lower surface rises. The amount 
of decrease in pressure may be measured by subtracting the weight 
of a column of water or oil having a height equal to the difference in 
its original and subsequent levels. Inasmuch as the movement of 
waiter in the earth's crust is much retarded by friction, and in some 
cases may be modified by changes in porosity of the strata owing to 
cementation of the rocks aftcr the gas has accumulated, the observa-
tions on wells show variations from ideal conditions. 

Dynamic or open-foir pros8urc.---In flowing through a. well easing 
gas encounters the resistance of friction, which is relatively large in 
small pipes. The dynamic or open-flow pressure at the mouth of the 
well is equal to the static or closed pressure minus the friction. As 
will appear later in this discussion, the velocity of the flow bears a 
fixed relation to this pressure. 

In all measurements under ordinary conditions atmospheric pressure 
is a factor. It may, however, be neglected, since the apparatus used 
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is so constructed that atmospheric pressure on the gas is balanced by 
atmospheric pressure on the opposite side of the diaphragm in spring 
gages or of the column of liquid in U-shaped tube gages. The meas-
urements recorded are accordingly for gas under pressure of one 
atmosphere. The weight of a column of air at sea level is about 14.7 
pounds per square inch. Corrections for altitude may be made by 
reference to barometric readings, but in ordinary work are usually 
neglected. In accurate measurements of volume corrections for 
temperature are made. The volume of flowing gas is computed at 
40° F., and for gas in a reservoir a temperature of 50° F. is taken as 
the standard. The specific gravity of natural gas is about six-tenths, 
air being considered as one. Corrections for exact specific gravity of 
gas may also be made if desirable. 

The volume of gas flowing from a well or through& pipe is expressed 

illo. 8.—Bimplo form of Mot tube. 

in cubic feet. When a measurement is made, the size of the inside 
diameter of the pipe should be stated. This is because the carrying 
capacity of pipes varies as a square root of the fifth power (that is, as 
a 2.5 power) of the diameter, and although there is an increase in the 
velocity of flow with a decrease in size of the pipe, this does not entirely 
compensate for the increased friction. The tables commonly used 
in computing volumes are apt to be misleading if this fact is not 
borne in mind, for in nieasuring the volume, the well tubing is usually 
reduced to a 2-inch nipple. If it is desirable to determine the full 
capacity of a well, measurements should be made in the tubing. 

As a result of friction currents the velocity of flow is not uniform 
over all parts of the area of a well opening. Experiments have shown 
that the points of mean velocity are about midway between the center 
and the circumference of the casing. In measuring the volume of 
gas issuing, it is necessary to determine its velocity and compute the 
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Fro. 9.—Pitot tube and spring gage attached for meas- 
uring velocity of gas issuing from a well. 
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amount for the size of the pipe. For measuring the velocity, the Pitot 
tube is employed.a 

The simplest form of this instrument is shown in fig. 8, in which 
the velocity of flowing water is shown to cause a rise of head in the 
tube. In accordance with the laws of physics (and as may be found by 
experiments) the height of the 
column is doubled when the 
velocity is squared. 

• 	The velocity of gas flowing 
from a well may also be deter-
mined by means of a spring 
gage in accordance with the 
following facts; The pres-
sure required to drive a unit 
amount of gas through an 
opening must be increased 
fourfold for twice the amount 
of gas, since double the amount 
must pass in a given time and 
the unit amount must move 
with double the speed. inas-
much as the density of the gas 
at the level of the casing is 
constant, being that produced 
by atmospheric pressure, the 
relative velocity may be deter-
mined by measuring the pres-
sure, and is found to be doubled 
when the pressure is four times 
as great. The method of using 
a spring gage is illustrated in 
fig. 9. 

Actual measurements may 
be made by means of volumet-
ric meters. Such will furnish 
the basis for computing vol-
umes by means of velocity and pressure, and will show that they check 
very closely with the volumes computed from observations made with 
gages. A table, known as the Robinson table, in common use for com-
puting the discharge of gas wells, is inserted here for reference. 

a This instrument takes its name from the inventor, Pitot, who made it known tn the French 
Academy of Sciences in 1732. Its adaptability for measuring the flow of gas was demonstrated by 
Prof. S. W. Robinson of the Ohio State University. who, by careful experimental tests, proved that 
tbe results obtained by IL agree with the theoretical ones, while the instrument may be either fine 
or rude in contraction. Ste Van Nostrand's Engineering Magazine, vol. 18; Gaol. Survey Ohio, 
vol. 8, 1888; and First Ann. Rept. Geol. Survey, Ohlo, 1890. 

Bull. 238-04-1 
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Pressure and flow in pipes. —The volume of gas flowing through a 
pipe at any point may be measured by determining the velocity and 
internal pressure of the gas. The Pitot tube is adapted to this use, 
and can be inserted into the flowing gas at the point of average veloc-
it)' by drilling a hole in the pipe and making tight connection (fig. 10). 
The reading on the gage will be the pressure due to velocity plus the 
internal pressure. The internal pressure, which must be substracted 

Fm. 10.—Pitot tube and spring gage, attached for measuring velocity of Bow of gas in a pipe. 

in order to determine the pressure due to velocity, can be measured 
by connecting a spring gage or U-shaped tube in a similar manner, but 
so arranged that it records only the pressure transmitted laterally 
(see fig. 11). If the apparatus is arranged as in fig. 12, the reading 
on the gage will be the difference of the two, or the pressure due to 
velocity of flow. This form of instrument is known as the Robinson 
instrument. It may be used with spring gages, or, by detaching the 
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1 L-8pring  gsge attached for measuring internal pressure 
of gas flowing in a pipe. 

spring gage and filling the U-shaped tube in the 
center of the instrument, may be used as a 
mercury or water gage. Separate readings of 
static  and flow pressure may be made by closing 
the valves at the top of the instrument. Tables 
for avoiding the necessity of computation have 
been prepared by Professor Robinson for 
various sized pipes. Corrections may be made 
in these for difference in specific gravity and 
temperature. 

minute  premre, or measurement of 'volume by number of condema-
tion4, —If gas is allowed to flow into a reservoir of known capacity the 
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amount which enters may be computed from .the increase in internal 
pressure which accompanies increased density. The casing of a well 
affords opportunity for similar measurements. If a well is allowed to 
blow off and is then suddenly closed and the reading of the pressure 
gage is taken, the density of the gas in the casing at that instant may 
be determined. If the gage is watched the indicator will show a grad-
ually higher pressure. If this is recorded at the end of a minute the 
amount of gas which has entered the well casing during that time may 
be computed by means of the difference in density, the volume of the 
casing being a readily determinable factor. 

In measuring the volume of a well by this method a short piece of 
tube is attached to the well casing in the same manner 1113 if the static 
pressure were .to be taken, but is so arranged that the well can he 
blown off. To this tubing a spring or U gage is attached. After 
the well has been blown off and the index of the gage is stationary the 
pressure is read and recorded. The control valve is then immediately 
closed and the time noted. At the end of a minute the pressure on 
the gage is read and recorded. It will be found to be higher as the 
result of the compression of the gas in the casing. The difference 
in pressure is multiplied by the volume of the well tubing in cubic 
feet and by 0.07 (the constant employed in calculating the number 
of compressions), and this product is the volume in cubic feet per 
minute. This quantity multiplied by 60 and 24 gives the volume 
of production for a day. 

This method of measuring the volume of a gas well is the most 
convenient one yet devised, but although valuable as indicating the 
relative production which is possible from wells, it should not be con-
sidered as accurate. 

For computing the volume of a well casing the following table will 
be found convenient: 

Table of diameters in inche.s, at d of contents in cubic feet, for 1 foot of length of well casing. 
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OBSERVATIONS AND MEASUREMENTS OF GAS WELLS. 

By W. R (*BANE. 

irealtUreinenis of miatic, (pr elo8ed, prauture.—The usual method of 
taking the closed or static pressure of a well when it is free from con-
necting tubes is to reduce the 2- or 3-inch valve opening by bushings 
and plugs to a size that will permit the attachment of a pressure gage 
(see fig. 4). Connection is usually made by a short section of quarter-
inch pipe, either straight or formed into a loop such R8 is commonly 
known as a steam siphon. If there is a T in the casing below the con-
trol valve a lateral pipe valve and elbow will afford a convenient attach-
ment for the gage. Sometimes a hole is drilled into the well tubing a 
few inches below the control valve, and is threaded, an& a short piece 
of pipe with a valve and a gage connection screwed in. The last two 
forms of connection are especially convenient where measurements 
are taken frequently, since they may be left ready for the attachment 
of the gage. When a gage is attached to a well the joints should be 
tight. The valve leading to the gage should be opened slowly to pre-
vent too sudden pressure being thrown on the gage. The pressure 
of the gas will cause the indicator to move until it records a maximum 
at which it will remain stationary. If the well has not been blown off 
this pressure will be reached 118 soon as the valves are fully opened. 
In case it has been blown off some time will be required for the gas to 
build up to maximum pressure. Before attempting to remove the 
gage the valves should he lsref ully closed. Since there is a wide 
range of pressures in gas wells, the observer is usually provided with 
several gages from which he selects one capable of recording the press-
ure found. 

The record of the static pressure in a well is sometimes incorrectly 
interpreted as indicating the volume of a well. The relation between 
pressure and volume of flow is variable, and accordingly measurements 
of flow should be made when the capacity is to be estimated. The 
observations of static pressure which were taken in the Iola quadran-
gle were largely for the purpose of determining the hydrostatic con-
ditions in the field and have been of great value in determining the 
structural relations of the gas-bearing strata. 

ln studying the hydrostatic conditions of a field it is desirable to 
learn the initial pressures of wells since they furnifth data for estima-
ting the head of water which is pressing upon the gas in a reservoir. 
When a well is drilled into a sand which has already been tapped by 
other wells the pressure which it shows is apt to be below that of the 
first well, since the using of the gas changes the relations in the reser-
voir. The initial pressures for different parts of the field_ were 
obtained from parties who had made observations at the beginning of 
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developments. Some of the pressures have been recorded in published 
reports or are on record in notes of men who work in the. field. The 
writer measured the pressure in wells in new parts of the. field; some 
of his figures may be regarded as those of initial pressures, since the 
gas pools had not been drawn upon. 

The pressure in the Iola quadrangle varies with the depth of the 
wells; in round numbers it is 330, 290, 270, and 230 pounds for wells 
varying in depth between 900-950, 800-900, 700-800, and 600-700 feet, 
respectively. These figures agree remarkably well with the range of 
pressures taken throughout the entire field. 

As a means of checking the pressure due to hydrostatic head in gas 
wells, some measurements were made from wells which produce oil. 
In these cases the pressure recorded was due to the compression -of air 
and gas on top of the oil column when the well was closed. To the 
pressure shown by the gage was added the weight of a column of oil 
1 square inch in section and equal in height to the depth of the oil in 
the well. An average of a number of measurements made on a group 
of oil wells showed a pressure of 7.3 pounds on the gage. In estima-
ting the weight of the oil in the well the weight of a column 1 square 
inch in section and 1 foot high WU taken at 0.348 pounds. The total 
column of oil in the wells in question WR8 799 feet, equal to 278.4 
pounds. The observed pressure of 7.37 pounds added to this gives a 
total of 285.77 pounds SR the hydrostatic pressure in the well. The 
hydrostatic pressure in gas wells close by which have the same depth 
WR8 found to be 286.7 pounds. This shows a close correspondence, 
the difference being about 1 pound. Similar results have been obtained 
by other observers. 

In parts of the field which have been drawn upon very largely the 
static pressure of wells is generally known to have fallen off. Data 
obtained during the progress of field work, compared with records 
made by the writer the previous summer and with the records of other 
observers, show the decrease to be gradual. Where the wells have 
been in use for a long time the pressure has been diminished until the 
consequent production is small, and in some cases the wells have been 
abandoned. Any notable decrease of static pressure is occasion for 
alarm as to the continuance of production from a given reservoir. 
The accompanying table, extending over a considerable period of time, 
has been prepared from observations on certain wells in the Iola 
quadrangle. 

I 

i 
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nsble showing decrease of static pressure in certain wells in a part of the Iola field where 
the consumption is very great. 

No. of well. 

ROO. 1901. 1902. 1908. 

Sept. Dec. Apr. Aug. I Dec. Apr. Aug. Dec. Apr. Aug. Dec. 

Pounds. Pounds. Pounds. Pound& 
I 
Pounds. Pounds. Pounds. Pounds. Pounds. Pound& Pawed'. 

1 	 280 235 190 200 150 85 	95 130 	100 55 	 
2 	 249 222 185 170 185 130 150 75 	85 so 	 
3 	 233 180 187 177 130 145 127 100 1 85 70 	 
4    	154 150 135 110 122 110 40 	2.5 1.5 	 
5    	151 Off. 120 110 88 4.5 401 	Off .    	

The initial static pressures, as well as those judged to be somewhat 
below the initial, obtained from the gas wells in the Iola quadrangle, 
were platted upon a map, whence it appeared that the low pressures 
are in the eastern portion of the field and the high pressures in the 
western. Moreover, zones of equal or of given variation in pressure 
can be outlined. In the map (fig. 13) zones in which the pressure 
varies from 140 to 200 pounds, from 200 to 300, and 300 to 330 pounds, 
are shown. From a consideration of the structure of the field and 
these zones of pressure the following deductions may be drawn: 

1. The trend of the zone is approximately parallel with the strike of 
the rocks. 

2. The pressure increases westward with the dip of the rocks and 
the static pressure in the wells varies directly with the distance from 
the outcrop of the gas-bearing formation. 

3. The variation of pressure is greatest in pools farthest from the 
outcrop. 

ifeasuremong of the volume of gaa wells. —An approximate estimate 
of the capacity of a gas well can be formed from the sound which the 
gas makes when it flows into the air. An experienced observer can 
come within 10,000 to 15,000 cubic feet of the total capacity, but is 
liable to make a wider error, especially if there are irregularities in 
the tubing or in the valve which affect the sound. Inasmuch as wells 
are sold on their purported capacities great care should be exercised 
in order to guard against misrepresentations. The most accurate 
method of measuring a well is by means of the Pitot tube (fig. 9). 
The essential part of this instrument is a U-shaped tube either in a 
continuous piece or formed by joining straight pieces of pipe by means 
of elbows. When a tube is made of straight pieces it can be taken 
apart and cleaned. This is a decided advantage, especially where wells 
are throwing shale or mud which may clog up the tube. The instru-
ment is attached to a block or saddle which in turn is fastened by 
means of chains at the top of the well casing. It should be placed at 
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a distance from the control valve. The tube must be free to rotate in 
the saddle and should be so arranged that it ean be adjusted to various 
sized pipes and brought to any required position over the mouth of the 
well. When a measurement is made the tube is damnped in the desired 
position by means of a set screw. 

Various devices are employed for attaching the instrument. When 
a wooden block is used as a saddle it is hollowed at one end to iit the 

Plo. 13.—Map of Iola quadrangk, showing approximate zones of variation of static pressure of gas 
wella. The area of outcrop of the Chanute shale tm Indicated In order to show that the zones are 
approximately parallel with the strike of the geologic formations. 

pipe and slotted longitudinally to allow the adjustment of the tube to 
the right position in the column of escaping gas. At the end of the 
block opposite the casing is attached a tightening arrangement oper-
ated by a screw. The chains which reach around the well casing are 

,hooked into slots in the ends of a plate. After they have been drawn 
as tightly as possible about the casing, a few turns of the set screw sep- 
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arate this plate from the block and make the instrument rigid on the 
well casing. At the end of the U-shaped tube, whi ,h is on the outside 
of the well easing, a presaure gage is attached by means of a flexible 
hose connection. For strong wells a spring gage is ordinarily used, 
and for wells having small capacity a gage containing mercury or 
other liquid is preferable. In adjusting a Pitot tube the mouth should 
be placed at about the middle of the radius of the casing, at which 
point the gas flows with a mean velocity. A slight variation in posi-
tion at this point makes little or no difference, and with a small Pitot 
tube there is little chance of error. 

When a measurement is to be taken the instrument should be 
attached to the mouth of the well and the tube swung to one side. 
The well is then allowed to blow off for a period, which varies some-
what with the capacity of the well, but seldom exceeds 4 to 6 minutes. 
When the accumulated head of gas has been spent the sound made by 
the gas issuing is uniform and the measurement may be taken. Often 
the well in blowing off must clear itself of water, mud, and pieces 
of shale. In such cases the observer must frequently wait 15 to 30 
minutes. In rare instances there is no perceptible diminution of 
ejected material, and measurements are made with difficulty and are 
liable to be inaccurate, since the mud and shale and water interfere 
with the flow of the gas and are apt to clog the Pitot tube. When the 
flow of gas becomes uniform the Pitot tube is rotated over the mouth 
of the well and clamped in position at the level of the casing. If there 
is any doubt as to whether the well has blown off a sufficient length of 
time, the observer should note the register on the gage to sec whether 
it varies, and in case it is found to do so he should wait until it is 
steady before taking the reading. 

The capacity of a well for 44 hours is computed by means of tables 
which are in common use (see facing p. 50). In stating this capacity 
the size of the well casing or tubing should always be given, since the 
capacity varies with the size of the orifice. 

The observations taken on wells in the Iola quadrangle show that 
the flow of gas at different places varies from a few thousand feet up 
to 10,000,000 feet per day, an average good well flowing ahout 4,500,000 
feet per day. In general the stronger the static pressure of the well 
the greater the volume of production. Accordingly the hest wells are 
situated in the western part of the area. 

The maximum production of a gas well is reached a S soon as it has 
been properly cued and has had an opportunity to clear itself of 
loose material. From then on it will show a gradual decrease in flow. 
A good gas well is free from water; the invasion of salt water lessens 
the value of the well and may entirely atop the issuance of the gas 
or render it so small as to be worthless. When many wells are draw-
ing upon a reservoir of gas the volume falls off more rapidly, and 
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Thicknees a Nen& Cubic feet per I Cubic feet per evince 
in feet. 	acre 	 mile. 

	

1 	352,427 

	

10 	3, 524, 270 

	

25 	7, 048, 540 

	

30 	10, 572, 810 

	

40 	14, 097, 080 

225, 553, 280 
2, 254, 532, 800 

4,511,085,600 

6, 766, 598, 400 

9,022, 131,200 
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as the flow decreases it is found necessary to connect more wells with 
the pipe line in order to obtain the desired amount. 

The question which is of vital importance to the industries depend-
ing upon gas for fuel is that of the probable life of the field. Since 
there are undoubtedly a number of gas reservoirs, the question resolves 
itself into the probable life of the individual reservoirs. Inasmuch as 
it is impossible to know the vertical and lateral extent of the gas sands, 
no computation for an individual field can be made on this basis. 
However, a case may be assumed which will give an idea of the prob-
able life of a gas field. Supposing that a gas sand having a thickness 
of 40 feet has an areal extent of a square mile, and that the static 
pressure of the gas is 300 pounds, we may measure the total amount 
of contained gas. Assuming that the gas occupies a pore or intersti-
tial space in the sand equal to 38 per cent of the total volume (which 
is a very liberal estimate), 2.6 cubic feet of the sand would contain 1 
cubic foot of gas at a pressure of 300 pounds, or 12.36 cubic feet of 
sand would contain 100 cubic feet of gas at atmospheric pressure. 
An area of sand 1 foot in thickness and having an extent equal to 1 
acre would contain 43,560 square feet of gas at atmospheric pressure. 
If the sand is 40 feet thick and has the same extent, it contains 
14,097,080 cubic feet, and in a square mile of 640 acres there would 
be 9,022,131,200 cubic feet of gas. To render this calculation more 
convenient for reference in computing for sands of various thickness 
and extent, the following table is presented: 

Oink-Ws of gas under a pressure of 300 pounds per square inch in sands haring 38 per 
cent pore space. 

Assuming that the average daily output of a well is 4,500,000 
cubic feet in 'A hours, the theoretical life of a well drawing upon a 
40-foot sand bed under the conditions above outlined would be 2,004 
days, or 5.5 years. However, variations in conditions of pressure 
during the life of the well change the time limit at which the sand 
will be exhausted. The life of the well, however, would not be much 
over 5 years. This calculation is hawed upon the open flow of the 
well—that is, the flow of gas into the air. A well, however, would 
not maintain a steady, uniform flow for a number of years, and when 

I 
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connected with a pipe line will exhaust itself much less quickly, since 
the total volume is seldom utilized. 

Considering the problem of the life of a well from the standpoint of 
decrease in pressure, it is found that the above figures are largely 
corroborated. A decrease in static pressure of 4 pounds per month 
(a range of from 3 to 5.5 pounds has been observed) is about the aver-
age for the field. Some observers claim a decrease of 5 pounds per 
month. Few wells are considered to be of much importance after the 
pressure has fallen below 50 pounds. If the initial pressure is 300 
pounds and the rate of decrease is 4 pounds per month, the life of the 
well, provided other conditions remain the same, would be 5.2 years, 
which corresponds closely with the time limit of 5.5 years given above. 
It should be remembered that the invasion of water or oil is liable to 
change the conditions of production at any time. If a decrease of 5 
pounds per month is noted, the life of the well would be 4.1 years. 
The results in either case agree approximately with the experience of 
gas consumers in this field. 

lfecvturententA offlom of gaR in pipes. —As already described on page 
49, the Pitot tube may be used in measuring the volume of gas flowing 
through a pipe. If the Robinson instrument is used, a hole is drilled 
into the pipe and threaded, and the Pitot tube is screwed in, making a 
tight conne-ction. The lower end of the tube, which must he turned 
ptrallel with the axis of the pipe, should be so inserted that it may be 
in the neutral zone or at the point of average velocity. With the Rob-
inson instrument the pressure due to the velocity of flow may be 
measured, and from this the volume of gas passing through the pipe 
may be computed. 

The forms of instrument shown in figs. 10 and 11 may be attached 
to the servim pipe by drilling a hole and reaming it, the connection 
being made tight by the pressure of the steel point when the set screws 
on the saddle are turned. With these instruments the static pressure 
and the combined static and flowage pressure are measured and the 
pressure due to the velocity is found by subtracting. After the meas-
urements are made the hole in the service pipe can be closed by driv-
ing in a portion of a large ivire nail which has been tapered. 

It is frequently desirable to know the amount of gas which is sup-
plied throughout the day by a service pipe. In such a case the instru-
ments may be connected with a recording pressure gage, such as a 
Bristol gage, which furnishes a chart of the pressures throughout 24 
hours. Two charts are usually seeured--one showing the static pres-
sure and the other the static plus the flowage pressure. By deduct-
ing the former from the latter the flowage pressure is obtained. This 
method of taking flowage pressure has several advantages over the 
use of water or mercury gages or occasional readings with spring 
gages, since it is mechanical, and therefore positive, and the charts can 
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be studied at leisure. Pl. X shows the records taken from a service 
pipe during 24 hours; the irregularities in the record line correspond 
with the increased or decreased amount of gas used by the plant; the 
jogs at 5 a. m. and 6 p. in. correspond with the closing and opening 
of certain of the burners for the changing from night work to day 
work, and vice versa. 

OBSERVATIONS ON METHODS OF DEVELOPING AND UTILIZING 
OIL AND GAS. 

By W. K. CIAlm. 

_Methods of drilUng.—Prospecting and drilling for both oil and gas 
is done by the American cable tool, or oil-well, system, for which 
there are three different forms of drilling devices—the standard or 
carpenter's rig, the rig and reel, and several styles of self-contained 
rigs. The order in which the drilling rigs are mentioned is in accord-
ance with their adaptability to heavy work and deep drilling. "The 
wells in the Iola quadrangle range from 500 to 1,500 feet in depth. 
The formations, as a rule, are easy to drill through, being composed 
principally of shales, sandstones, and some limestones. The shales 
predominate through probably seven-eighths of the thickness of the 
rocks encountered. In drilling through limestone the operation is 
commonly called "spudding" (a term applied to drilling through hard 
rock), this being the most difficult part of drilling. When a well 
starts in limestone no conductor is employed; in other portions of the 
field about 20 feet of conductor is required, for which purpose an iron 
casing, or a tube made up of eight wooden staves, is used. The 
shales, especially when charged with water, are moderately soft, *end 
the holes must be promptly cased in order to prevent caving. The 
casing is usually carried to within 20 or 30 feet above the cutting bit 
and driven as the hole is deepened. It can be readily forced through 
the soft shales, but where hard sandstones and limestones are encoun-
tered it is necessary to ream the hole. 

The usual height of derricks in the field is from 50 to 65 feet, vary-
ing with the length of the string of tools. Even with such compara-
tively low derricks considerable damage is done by windstorms, which 
occasionally wreck them. Accordingly many operators stay the der-
ricks with guy ropes. After the wells are completed the upper por-
tion of the derrick is lowered to a height sufficient for handling the 
casing in subsequent work on the wells. 

Coxt and rate nf th-ill ing. —Oil and gaR wells are usually drilled by 
contract at a charge of 80 cents to $1 a linear foot, not including the 
cost of fuel and water. The speed of drilling ranges from 50 to 125 
feet a day, a fair average being about 100 feet, a rate, however, 
which can not be attained in the harder rocks. The fuel used is either 
coal or natural gas. Coal is more expensive and more inconvenient to 
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handle, costing about $40 for a hole 1,200 feet in depth. Where 
natural gas is employed it is customary to pay $50 per hole for the 
privilege of drawing a supply from the neighboring well; occasionally, 
however, the gas is sold at a fixed price for each foot drilled, a com-
mon charge being 5 cents per foot. The cost of a drilling rig varies 
according to the style used, but is somewhere about $2,500 or $3,000, 
including all tools. The labor item is by far the most expensive, 
ranging from 18 to 22 cents per foot. If the drilling results in a pro-
ducing well the contractor finishes the well; that is, cases, tubes, and 
packs it, charging the owner with the actual cost of the materials used. 

Systenui of oil pumping. —There are several systems used in pump-
ing oil from still or quiet wells, designated " shacklerods " and " com-
pressed air." In the latter method air is forced into the tubing and the 
oil driven out through a smaller pipe. In other eases 2-inch and 1-inch 
pipes are inserted side by side, the smaller pipe making connection 
with the larger at a point a few inches above the end of the same; at 
the lower end of the larger pipe is attached a ball valve through which 
the oil enters, when the air entering the larger pipe from the smaller 
produces a suction; this constitutes what is commonly known as the 
geyser valve. 

Shacklerods are used when wells are pumped. The power is com-
municated by a device capable of producing a reciprocating movement, 
commonly an eccentric, and is transmitted by rods, ropes, or wires. 
A single power plant may operate a large number of wells. The rods, 
ropes, and wires which run to the pumps are guided by supports which 
are placed short distances apart, and are known as " holders up," or 
if depressions are crossed are called " holders down." Rods are pre-
ferred on level ground, while ropes and wires are adapted to rough, 
uneven surfaces. 

Di4tribulion and control of gas supply. —Gas as it comes from a well 
is under too high pressure to be utilized, and must have its pressure 
reduced. This is accomplished by so-called reducing valves, which 
act automatically and are controlled by the pressure of the gas. For 
ordinary purposes the pressure must be reduced to 4 or 8 ounces from 
an initial pressure of 300 pounds, more or less, necessitating reduc-
tion by stages in order to do it safely. Two regulators are usually 
employed, the first reducing to 60 pounds and the second from 60 
pounds down to the desired number of ounces. The gas enters the 
automatic reducer exerting its pressure on a relatively small surface 
and passes out through a larger chamber. The total pressure on the 
opposite sides of a diaphragm being exactly balanced, is less per square 
inch on the larger area. 

Aside from the regulation of the pressures the supply is also con-
trolled by receivers, usually placed near the point of consumption. 
These, as commonly constructed, are made of several 100- to 150-foot 
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lengths of 6- or 8-inch pipe placed parallel and several feet apart, the 
ends being suitably connected with elbows and nipples. They consti-
tute a portion of the main line and are provided with valves at both 
ends to control the flow of gas. The function of the receiver is to 
give a slight reserved capacity to the system by adding to the storage 
capacity of the main line near the point where it is drawn upon. It 
also serves to reduce pulsations in the flow of the gas. 

It is oonsidered one of the inost difficult tasks in operating a gas 
line to keep it open during all seasons of the year, especially during 
cold weather. Formerly a crew of men were detailed to thaw out the 
pipes and regulators during freezing weather, but even with this pre-
caution the pipes would frequently freeze and burst or become stopped 
up in whole or in part. If the wells are wet, Or if even one wet well 
is connected with the system, serious trouble is experienced, and even 
with the driest wells some moisture accumulates in the pipes. The 
best methods for controlling supply employ drips and heaters, the 
former to remove the accumulated water and the latter to keep the gas 
at a temperature above freezing and prevent the condensation of water 
and the formation of ice and frost in the pipes. Drains are usually 
constructed of pipes ranging in length from 6 to 12 feet, with a diam-
eter of from 6 to 8 inches. These are placed several feet below the 
intake pipe and are usually buried 2 or 3 feet below the surface of the 
ground. They are provided with caps at the ends, connection being 
made with the intake and discharge pipe by saddles or tees at both 
ends, the two pipes entering on the upper side. The gas enters with 
its burden of water at one end and loses it, or a large part of it, in 
passing to the point of discharge. Drains are usually placed at or 
near the points of consumption, although they are often placed along 
the pipe lines, in which case they are commonly called " bleeders." 
Heating devices are placed at intervals along the gas-pipe line and are 
usually situated on the low -pressure side of regulators at a distance 
of from 50 to 75 feet away. They are constructed by excavating a 
trench about 3 feet deep, 2 feet wide, and 25 feet long, walling it up 
and arching it over with brick. A hole is drilled into the pipe line on 
the lower side close to the open end of the furnace and a half-inch pipe 
provided with a valve screwed in and turned by means of an elbow, so 
as to run parallel with the main line and at a distance of from 4 to 6 
inches below it. This pipe is perforated on the upper side and plugged 
at the rear end and is converted into a burner which can be used under 
the gas flowing in the main line. 

Heaters are placed on the low-pressure side of regulators for the 
reason that gas loses much of its heat on expanding, and it is accord-
ingly on this side of the regulators that freezing is more apt to occur. 
Heaters, of course, are not employed during warm weather, but drains 
are in constant use. 
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Formerly when the static pressure was high it was the common 
practice to use small pipes for conveying gas considerable distances, 
but, nowadays, as the pressure falls off, or the gas is taken from weak 
wells, it is necessary to use larger pipes. Accordingly, for a line 
of say 8 miles, instead of the 4- and 6-inch pipes once in common use, 
pipes ranging in size from 10, 8, 6, and 4 inches are now employed in 
different sections in the order mentioned. It is claimed by gas com-
panies that an 8-inch pipe line presents a resistance which reduces the 
pressure 9 pounds a mile. While this estimate may be rather high it 
gives an idea of the difficulties encountered in maintaining service 
through supply pipes. 

PORTLAND CEMENT. 

The large supply of natural gas in Kansas which is available as fuel, 
together with the inexhaustible deposits of materials suitable for the 
manufacture of cement which are located in the gas field, has brought 
about the introduction of the Portland-cement industry in the State. 
The Iola Portland-Cement Company's plant at Iola (PI. XI, B), com-
pleted in 1900, enjoys the distinction of being the first one to use natural 
gas for fuel. It has a capacity of 3,000 barrels per day. A second plant, 
which will have a capacity of 1,500 barrels per day, has been located 
near Iola and is now nearing completion. Three or four additional 
cement plants are projected for near-hy portions of the State and prob-
ably some of them will be built. Because of the importance of this 
industry and because it promises to assume greater proportions in the 
Kansas field, it is thought best to give a rather full discussion of the 
processes of manufacture. 

TYPES OF 'SILICATE CEMENTS.a 

There are three types of cement manufactured in the United States 
which may be classed as silicate cements. They agree in being 
hydraulic, though in different degrees, and in the fact that this prop-
erty is due principally to the formation of tricalcium silicate. 

Puzzolan conent.—The least important class of silicate cements is 
puzzolan cement, produced by the mechanical mixture, without calci-
nation, of slaked lime and silico-aluminous material, the latter being 
either a volcanic rock or blast-furnace slag. Of this class about 500,000 
barrels were manufactured in the United States in 1903. 

Natural cement.—Next in importance are the natural cements, which 
are produced by the calcination, at a temperature below that of clink-
ering, of a clayey limestone (which may or may not contain a notable 
percentage of magnesia) in which the quantity of lime (plus magnesia) 
is so low relative to the silica and alumina that little or no free lime 
appears in the cement.. Of this kind of cement about 7,000,000 barrels 

',see Eckel. Edwin C.. Municipal Engineering. vol. 24, May, 1902. p. Sib; alga vol. 26. 31.117. P. 1. 
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were manufactured in the United States in 1903. The plant at Fort 
Scott, Kans., manufactures this class of cement. 

Portland cement. —The most important type is Portland cement, 
which is produced by the calcination, at the temperature of semivitri-
faction (clinkering), of a mixture of calcareous and clayey materials in 
the proportion of about three parts of lime carbonate to one part of 
silica and alumina combined. About 16,000,000 barrels of Portland 
cement were manufactured in the United States in 1903. The cement 
manufactured at Iola is of this type. 

CHEMICAL COMPOSITION OF PORTLAND CEMENT. 

A comparison of the results obtained by analyzing many of the 
best grades of cement, both domestic and foreign, warrants the limita-
tions in composition between certain percentages, which are set forth 
in the annexed table, which contains data already frequently published: 

amity,/ eomparitiim of different Portland rernentA. 

1 
Mini- 	Maxi- 

' mum. 	mum. 

- 

Mini- 	Maxi- 
mum. I mum. 

I Per cent. Prr end. 

Silica, SiO, 	19 	26. 0 
Alumina, A l,O, 	4 	10.0 

Irou, FelOa 	q 	5.0 
Lime, CaO 	58 	67.0 

- - - 

1  Per erral. Pre end. 
1 Magnesia, Mg° 	, 	0 	5. 0 

Sulphuric acid, SO, 	I 	0 	2.5 
Alkalies, K,0 and Na,O1 	0 	2. 8 

As has already been stated, silicate cements owe their properties 
principally to the formation of a tricalcium-silicate molecule, 3CaO, 
SiO„ This was first suggested by Le Chatelier. a  The tricalcium-
silicate molecule is accompanied by varying amounts of similar mole-
cules containing calcium and aluminum, and calcium and iron, the 
exact formulte of which are not as yet so well understood. Le Chate-
Her 6  gives them as 3CaO, Al,0„ and 3CaO.Fe,0„ while Newberry° 
holds they should be 2CaO, Al,0 3, and 20a0.Fe,0 1 . 

According to Newberry's formula, the ratio between lime and silica 
is about 2.8 to 1; between lime and alumina, about 1.1 to 1, and 
between lime and iron oxide, about 0.7 to 1. It is evident, therefore, 
that the per cent of lime required will vary with the amount of alumina 
and iron present. Should a cement be composed entirely of the lime-
silica molecule it should have about 73.7 per cent of lime and 26.3 
per cent of silica to correspond with the above formula; should 
it be composed entirely of the lime-alumina molecule it would have 
but a little over 52 per cent of lime; and if composed entirely of the 
lime-iron molecule it would contain only 41 per cent of lime. It is 

..1 Annales deo Minot, 1887, p. 41R 	bOp. cit., p. 41$. 	ejour. Chem. Ind., 1897. p. M. 
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evident, therefore, that the higher the proportion of iron and alumina 
the lower will be the proportion of lime and silica. 

At present. it is a little uncertain just what effect the alumina and 
iron have on the cement. Evidently they lower the fusion point of 
the clinker, and therefore reduce the cost of burning, particularly of 
the iron, and a proper amount of them is therefore desirable. The 
pure lime-alumina cement, made in laboratories, sets very quickly, 
indicating that the alumina tends to reduce the time of setting. A 
pure lime-iron cement, made by Doctor Schoch, would not set under 
cold water but did so readily under hot water, making a pat of constant 
volume and great strength. It is generally believed that the combined 
alumina and iron oxide should not exceed one-half the amount of 
silica. A desirable shale, therefore, is one which has some alumina 
and iron oxide in it to render the clinker more easily fusible, and at 
the same time not enough to make the cement too quick setting nor 
to reduce the proportion of the tricalcium-silicate molecule too greatly. 

Certain objectionable elements, such ILS magnesia and sulphur, 
which may exist as impurities in the limestone, shale. or fuel are to 
be avoided. It is generally believed that magnesia is objectionable 
when present in quantities greater than 3 to 5 per cent. Years ago 
engineers generally held that not exceeding 2 per cent of magnesia 
should be present; later they raised this to 3 or 4 per cent, and now 
many of them admit that 5 per cent is allowable. Similarly, the 
amount of sulphur should not be very great—just how great is 
variously stated by different engineers. 

It is probable that. the particular condition in which the sulphur 
exists is an important consideration. In the form of calcium sul-
phate it is less objectionable than when in the form of calcium sul-
phide, as in the latter case the sulphur readily unites with the iron 
present and later is oxidized to iron sulphate, which first swells up and 
cracks the cement and later dissolves out, each process tending to 
destroy the cement. In the table quoted above the sulphur trioxide 
is limited to 2.5 per cent, yet when plaster or gypsum is added to 
retard the setting this amount may be considerably exceeded, since the 
sulphuric acid thus added, being already in combination with lime, 
can not exert any considerable chemical influence on the eement itself. 
During the last two years the price of good coal Inv.; been so high that 
many cement manufacturers have, it is reported, resorted to the use 
of cheaper coal. using some carrying so much sulphur that they would 
have rejected it previously. ln this way, it is said, cement with the 
sulphur content considerably beyond the danger line as previously 
fixed has been forced on the market, without any bad results following. 

By way of summary, then, it may be stilted that a good Portland 
cement can be made from a limestone carrying from 75 to lou per cent 

Bull. 238-04-5 
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of calcium carbonate, by mixing it in proper proportions with clay 
or clay shales, provided the impurities present in the limestone are 
principally silica, alumina, and iron, and provided, further, that neither 
the limestone nor the shale has sufficient magnesia or sulphur to 
exceed the limits above stated. A limestone having from 85 to 90 
per cent of calcium carbonate may be, therefore, just RS desirable as 
one theoretically pure. The clay and clay shales may have a high 
proportion of lime present, as many of the Kansas shales do, and still 
be very desirable, for the lime in the shale will serve the same pur-
pose as lime in the limestone. The main features to guard against are 
too large an amount of magnesia or sulphur, and an amount, of ahunina 
and iron oxide combined not equal to one-half the amount of the silica. 

Phy8ic01 pm/kg/inv.—Careful chemical tests are made at each step 
during the process of the manufacture of cement. Similarly, the fin-
ished product is subjected to careful tests, records of which are 
retained, showing the character of the cement going out in each ship-
ment. All the physical properties which are desirable in cement are 
summarized below: 

Gravity, 3.15 to 3.2.5. 
Time qf Awing: Quick setting; initial set, 15 to 25 minutes; final set, not over 2 

hours. Ordinary setting; initial set, 45 to 60 minutes; final set, not over 8 I 1 r 10 
hours 

Fineness: 100-mesh sieve, not more than 10 per vent residue; 200-mesh sieve, not 
more than 25 per vent residue. 

Teneik eirength: Neat: 24 houm, 250 pounds per square inch; 7 days, 450 to 500 
pounds; 214 cloys, 5:50 to $00 pounds. Three parte sand mortar and one part cement: 
7 days, 175 to 200 pounds; 28 days, 225 ts) 400 pounde. 

&madam: Should not theek nor rrack when tested in cold or hot water or steam, 
but should maintain a constant volume throughout. 

RAW MATERIALS USED IN THE MANUFACTURE OF PORTLAND 
CEMENT. 

8 a iccoom twri Imre ilmextottes. —About 67 per cent of the Portland 
cement manufactured in the United States in 1903 %VHS made from a 

mixture of argillaceous limestone and pure limestone, the principal 
material being argillaceous limestone which approximates the ideal 
Portland-cement material, the pure limestone used being added to 
oht tin the proper composition. 

Marl and clall.—Calcareous marls obtained from lake basins are 
extensively used. Inasmuch as they are usually quite pure lime car-
bonates, they require the addition of clay to bring them up to the 
proper composition for Portland cement. About 12 per cent of the 
cement produced in 1903 was of this kind. 

Ohalky lime...9hone (nid day.—Chalky limestones vary from rather 
pure calcium carbonate, low in both magnesium and clayey materials, 
to an impure clayey limestone requiring little additional clay to make 
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it fit for use in the manufacture of Portland cement. About 5 per 
cent of the cement produced in the United States in 1903 was manufac-
tured from such material. 

Caustie-moda 'rade and clay.—Precipitated lime carbonate, which is 
a by-product in the manufacture of alkali, may be combined with clay 
material for Portland cement. However, there is not much of it used. 

Slag and Thoe8lone.—Slag running high in lime, which is a by-
product of blast furnaces, may be mixed with pure limestone and 
burned to form Portland cement, but, cement of this class amounts to 
but a very small per cent of the annual production. 

Pam (laird) limestane and clay or 8Iwk.—These materials are the 
ones used in the manufacture of cement at Iola. The limestone, being 
relatively pure, requires the addition of a considerable amount of 
clayey material in order to produce the desired combination. About 
13 per cent of the Portland cement manufactured in the United States 
is from such material. 

CEMENT MATERIALS IN THE IOLA QUADRANGLE. 

There is practically no limit to the amount of Portland cement that 
might be manufactured from limestones and shales located within the 
Iola quadrangle. There are several localities at which materials of 
suitable chemical composition and physical properties may be obtained, 
and the location of the cement plants thus fur has been chiefly 
determined by the availability of gas, water, and railway facilities. 
The limestone used is from the Iola formation, which occurs in a 
heavy bed and is quite uniform in character, and the shale is from 
the Concreto formation which overlies the limestone. The relation of 
these two formations is particularly fortunate, and the fact that the 
shales occur in hills rising above the limestone has made possible the 
location of the plants conveniently near both materials. 

The geologic map accompanying this report (Pl. 1) shows the limits 
and extent of the limestone and the shale formations. Not all of them 
are suitable for the manufacture of cement, and in some cases it is 
impossible to find both shale and limet,tone at the same. locality. The 
Iola quadrangle, however, may be considered as capable of supplying 
all the material which the industry may demand, and bids fair to 
become the center of the cement industry in the State. 

CEMENT PLANTS AND PROCESSES OF MANUFACTURE. 

The plant of the Iola Portland Cement Company, situated just south 
of the limits of Iola, was the only one in operation in 1903. The 
Kansas Portland Cement Company, located about a mile northeast 
of Gas, a station 2 miles east of Iola, will begin manufacturing early 
in 1904. The two plants are similarly situated. They are located at 
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the base of hills from which the shale is obtained, the limestone being 
quarried at a slightly lower level near by. 

Iola. Portland-cement plant.—The first process in the manufacture of 
cement is the quarrying of the material. At the lola plant the shale is 
dug from the side of a mound and the pit accordingly requires no art i-
tkial ilrainage. while the limestone which is used lies below the level of 
the ground and must have its pit pump (Pl. XI„.1). The limestone is 
quarried by means of heavy blasting. which breaks it into large pieces, 
some of which require additional breaking in order to reduce them to 
a size that permits easy handling. Both shale and limestone are trans-
ported to the mills by means of a steam tram. 

The next process is the crushing of the material. The limestone is 
put through a Gates crusher and the shale through a Williams mill. 
The material is then dried so that it will not clog in the subsequent 
process of pulverizing. It is then finely ground in Griffin mills, after 
which water is added to it. and it is agitated in pug mills. 

Water is used in mixing the materials, the method being known as 
the wet slurry process. The shale and limestone are stirred together 
in a large tank from which the mixture is conveyed by means of pipes. 
It is essential at this stage that the slurry should be of the proper 
composition. An attempt has already been made to govern this in a 

' 11, -1, , :l.- rough way by using definite amounts, by w 	 and the  
' 	• limestone, and when the material has reach( 	 hemical  

analyses are made and the additional amo 	 ;• 	r shale, 
which the mixture may require, are adde‘: •• 	 , the fur- 

. 	t naces. At this plant 21 rotary furnaces a - 	 g 3,500  
barrels per day of 24 hours. They are ma 	 :: , steel in 
the form of a tapering cylinder. about 60 . 	 .. ; feet in 
diameter at the larger end. They are Hi 	 i I .., which 
reduces the internal diameter to about f; I - 	- • • • • I and to 
between 4 and 5 feet at the rear or smokestack end. They are mounted 
on trunMon and cog gearings which give them about 2 revolutions 
per minute. The slurry is automatically fed into the smaller or 
upper end of the kiln and the gas into the opposite end: the blaze 
travels through the kiln, producing the greatest heat near the burner. 
The inclination of the kiln causes the slurry, which is prevented from 
coking by the rotation of the kiln, to travel toward the lower end, 
thus becoming heated gradually. As it passes the hottest place in the 
furnace it is fused into what is known as clinkeN, in the form of little 
balls from one-half to one inch in diameter, which roll out at the lower 
end of the kiln into a conveyor. After the clinker has cooled it is 
pulverized by Griffin mills and conveyed to storerooms, where it is 
held for shipment. Before grinding, however, a minor amount of 
crude gypsum is added in order to retard the set. The sulphur trioxide 
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of the gypsum combines with the lime alumina of the cement, which 
would otherwise be quick setting. 

liansas Portland-ccnientplant.---This plant. which will begin opera-
tions early in 1904, is similar in a general way to the one just 
described; the materials used are the same and will be obtained by 
the same methods. The limestone will he ground by an Austin No. 8 
gyratory crusher, which will receive the rock directly from the 
quarry. It will then be passed through a revolving screen which will 
take out about two-thirds of the material and send the remainder to a 
No. 5 crusher. The shale will be treated first with a Williams pul-
verizer and the raw material finally pulverized by Griffin mills set in 
wooden frames. The plant will have 8 rotary kilns, giving a capacity 
of 1,500 barrels per day of 24 hours. 

DRICKMAKING. 

CHARACTERISTICS AND PROPERTIES OF CLAYS. 

lkiinition and cinninniXon f;7` .  ehryN.—Clay may be defined from 
a physical standpoint as a variable mixture of fine-grained mineral 
fragments possessing, when wet, the property of plasticity which per-
mits it to be molded into any desirable shape, and, when subsequently 
dry, to retain that form. The mineralogical constituents of a clay 
are hydrated aluminous silicates, free silica, iron oxide, carbonate of 
lime, and fragments of various silicate minerals in more or less decom-
posed condition that have survived the destructive agencies to which 
they have been subjected. When examined chemically the compo-
nents, in addition to chemically combined water, are found to be silica, 
alumina, iron oxide, lime, magnesia, potash, and soda, together with 
small amounts of titanic acid, sulphuric acid, manganese oxide, phos-
phoric acid, and organic matter. The hydrated silicate of alumina 
known as kaolinite is commonly spoken of as the clay base; it is 
derived from the decomposition of feldspars. The additional .Auh-
stances in clays are due to the varying amounts of other mineral mat-
ter which was present in the original rocks or which has subsequently 
become mixed with the kaolinite. 

When a clay is heated above a certain temperature it forms a 
hardened rock-like mass which if reground no longer shows plasticity. 
In the process of burning certain substances in the clay assume a 
glassy form. Commonly, in burning clays, three stages are recognized, 
namely, incipient fusion, fusion, and viscosity, according to the. degree 
of completeness of the fusion. The substances which fuse readily are 
spoken of as fluxing materials, and the more refractory are spoken of 
as nonfluxing. However, if the temperature be sufficiently high all 
the elements in the clay will fuse. 

Classification V clays as to origin.—Clays may be classified 9.8 
residual and transported clays. Residual clays are formed by the dis- 
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integration of rocks in place. The original sources of all clay material 
are igneous rocks, the decomposition of their mineral elements, 
especially the feldspars, giving rise to a surface layer of clay. Sim-
ilarly, stratified rocks upon weathering produce clays, the percentage 
of clay varying according to the nature of the rocks. Examples of 
clays originating in this way are the disintegrated surfaces of shale 
beds and the clays which result from the solution of limestones. 
Such clays approach very closely to the condition of soils. 

Transported clays are those that result from various mechanical 
agencies which have removed disintegrated rock materials from the 
place of origin. Silts which have been transported by running water, 
glacial drift which has been produced by the action of ice, loess which 
consistS largely of wind-blown material, and shales which are derived 
from clay deposited in lakes and oceans, are all transported clays. 

It is possible that. certain clays have resulted from precipitation and 
are accordingly of chemical origin. 

elasqficat ;on of days art to usa.—Aside from the uses to which 
clays are adapted, either without artificial preparation or by the admix-
ture of additional materials, they are the source of a large number of 
manufactured products. These may he classed as (1) paving brkk; 
(2) common brick, front brick, washed brick, terra cotta, rooting 
tiles, decorative tiles, terra-cotta lumber, and enameled brick, used in 
building and decorative art; (3) hollow ware, including drain tiles and 
tile pipes, used for engineering and hygienic purposes; (4) refractory 
products, including fire brick, glass pots, and gas retorts, used in 
manufacturing and engineering industries; (5) pottery and porcelain, 
including washing clays and slip clays, used for domestic and decorative 
pn rposes. 

CLAYS IN THE IOLA QUADRANGLE. 

The formations of the Iola quadrangle are all stratified. The 
residual clays derived from them are rather unimportant. Formerly 
they were used to a limited extent in the manufacture of common 
brick, the material utilized being more or less mixed with organic 
matter and therefore largely in the nature of a soil. Deposits of this 
nature are usually thin and variable. 

There are a number of important shale beds within the area which, 
upon being ground, furnish a clay suitable for the manufacture of 
paving brick, common brick, hollow ware, and common pottery. Thus 
far the only use made of them is in the manufacture of common brick 
for buildings and sidewalks. The shales used, although coining 
from different geologic formations, are similar in all instances. The 
bricks are burned with natural gas, and the cheapness of this fuel has 
stimulated the development of this branch of manufacture. Thus far 
no plant has been erected for the manufacture of vitrified or paving 
'wick, this being due partly to the fact that the demand has been 
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principally for common brick, and partly because the paving brick 
needed has been supplied from plants outside of the quadrangle. The 
construction of down-draft kilns would probably permit the burning 
of vitrified brick; some experiments have already been undertaken 
along this line. In adjacent portions of the State some hollow ware 
and pottery are manufactured from the same class of shales that are 
found within the Iola quadrangle. 

CONDITION OF THE BRICK INDUSTRY. 

Brickmaking is an important industry in the vicinity of Chanute, 
Humboldt, Iola, and Laharpe. The great bulk of the product is sold 
at home, the demand for building brick having been very large on 
account of the growth of towns where industries using oil and gas have 
been established. The capacities of the plants have outstripped the 
local demand and bricks have been shipped as far south as Galveston, 
as far west as Albuquerque, and north and east far beyond the limits 
of the State. For three or four years conservative business men have 
been arguing that the demand for brick was unnatural and that the 
rapid establishment of plants would soon result in so great a produc-
tion that the prices would be lowered almost to the point of cost, but 
such predictions have not yet been verified, the market for the season 
of 1903 being better than at any other time since brickmaking was 
begun in the gas belt. What the further development will be is a 
mere guess, but it seems probable that there will be no material 
decrease in the near future. During 1903 approximately 65,000,000 
brick were manufactured at the plants described below, with a value, 
at the factories, of about $325,000. 

Brick plantm at Chan ute.—Two brick plants are located at Chanute, 
one about 24- miles south of town, within the Iola quadrangle, the 
other about 3 miles southwest of the town, one-half mile outside 
the quadrangle. The plant south of the town belongs to the Coffee-
ville Vitrified Brick and Tile Company. It has 7 kilns, with a 
capacity of 300,000 brick each and an aggregate capacity of from 
60,((x) to 75,000 brick each '24 hours. The kilns are of the ordinary 
kind, open at the top, except when temporarily closed with each 
charge. Gas is admitted on each side at the base. The kilns are 
stationed side by side about 20 feet apart. A large supply pipe rests 
on top of the ground midway of the alley between each two adjacent 
kilns, with 18 side lines, laid about 3 feet apart, leading to each, giving 
36 burners to each kiln. A mixer with a 3-inch cross section is placed 
on each side pipe just outside the kiln. The temperature of the kiln 
is controlled largely by the amount of air admitted. Instead of regu-
lating the amount of gas entering tho kiln it seems to be more con-
venient simply to regulate the amount of air, which is easily done 
hy adjusting the collar on the mixer so as to make larger or srnaller air 
openings and in this way control the amount of actual combustion. 
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Steam power is used throughout the plant, the steam being gener-
ated in boilers by burning gas. Two boilers, with an aggregate capacity 
of 180 horsepower, furnish the necessary steam, which is used in one 
engine with a capacity of 128 estimated horsepower. 

The shale is first pulverized by passing through an ordinary dry-pan 
pulverizer. From here it goes to the pug mill, where it is tempered 
by a stream of water properly controlled, and passes on to the auger 
and out onto the belt conveyer, as customary in modern brick plants. 
A rotary cutter, with 22 wires, with a maximum capacity of 125 
brick per minute, cuts the clay into brick, which are then carted 
away to a gas-heated drying room, whence they are built directly into 
the kilns. 

The. mine, or shale pit, is a few rods north of the mill and is sunk 
downward from the surface, the shale being drawn up the incline in 
cars operated by a cable from the mill. As the pit now appears its 
walls present a vertical section of about 60 feet. A sandstone at the 
top is 12 feet thick at the north side of the pit, but decreases south-
ward, owing to surface variations, to a thin edge, where mining first 
began. Shale underlies the sandstone, continuing to the bottom of 
the pit and probably much deeper. About 5 feet below the bottom -
of the sandstone is an 18-inch bed of limestone, as seen at the south 
end of the pit, which gradually decreases northward and entirely dis-
appears 75 or NO feet before the north end of the pit is reached. 
Below the limestone the shale is uniform in character, fine-grained, 
dark gray in color, and practically free from sand. 

In operating the mine the material is first loosened or broken down 
by blasting. An ordinary power churn drill is operated in the sand-
stone, which is first blasted off and carried away, so that the breast of 
sandstone precedes the breast of shale by a few feet. All the loose 
sand and the smaller fragments produced by the shot are mixed in with 
the shale, and help to prevent shrinkage while firing the brick. The 
shale is drilled by hand drills of the auger type, two men drilling a 
hole 5 feet deep in from 30 to 45 minutes. 

The plant southwest of Chanute, owned by the Kansas Vitrified Brick 
Company, and lying outside the limits of the Iola quadrangle, obtains 
its shale from the Concreto bed, which overlies the Iola limestone. 
The company manufacture the same kind of brick as those already 
described, its plant is similar, and its shale obtained from a pit level 
with the surface of the ground. There is not enough difference in 
the general properties of the two shales to enable one to distinguish 
between them by examining hand samples. A description of one 
plant is, therefore, practically the same as a description of the other. 

Brick plant at Jfainholdt.—One brick plant is located about 11 miles 
north of Humboldt and is owned by the Humboldt Brick Manufactur-
ing Company. It began operations in the spring of 1898 and has 
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a capacity of 40,000 brick a day. Its machinery consists of the regu-
lation dry pan for crushing the shale and a pug mill and auger for 
molding the brick. This company is making a specialty of sidewalk 
brick, which they re-press, producing a variety of patterns on the top 
side of the brick. 

The plant is operated throughout by gas for fuel. Steam power, 
generated by burning gas, is used, and the kilns are fired by gas, 
being arranged practically the same as those of the Chanute plant. 
The shale . used lies on the surface adjacent to the plant and is obtained 
by sinking a pit., the material being serviceable almost from the sur-
face of -  the- ground. As these shales lie almost on top of the Iola 
limestone they belong to the Concreto horizon, the same used by the 
Kansas Vitrified Brick Company for its plant southwest of Chanute. 
The quality of the shale here is practically the same as at Chanute, 
and the quality of the brick likewise, whatever differences may be 
observed being due principally to slight differences in manufacturing 
processes. 

Brick plante at Iola.—There are 4 brick plants at Iola, 2 owned by 
the Iola Brick Company, 1 by the Star Brick Company, and 1 by the 
Home Brick Company. 

The Iola Brick Company's plant So. 1, with a capacity of 35,000 
brick a day, is situated about a mile east of the town. It was installed 
in P496, and manufactures principally common, or building, brick and 
sidewalk brick. Plant No. 2, instal•d in 1899, is located south of the 
town, on the north side of the mound which supplies shale to the Iola 
Portland-Cememt Company's plant. 

Its plant No. 1 (Pl. VIII, A) is the oldest plant at Iola, and was one 
of the first to employ gas for burning brick. It employs the up-draft 
or open-top kiln, with the tops temporarily closed for each charge. 
Gas is admitted to the side of the kiln as described for the Chanute 
plant. The shale is obtained near the plant by digging or mining: the 
soil covering is thin and the shale lies imniediately below. The pit is 
operated to a depth of about 20 feet and is developed laterally as 
requirements demand. As the shale lies immediately on top of the 
Iola limestone it belongs to the Concreto series. 

Plant No. 2 was established at the foot of a little mound south of 
town, because experience showed that shale could be mined more 
cheaply from a hillside, where no expense was necessary for draining 
the shale pit and where gravity could be used in transporting the shale 
from the pit to the plant, than on a level where the pit was worked 
downward and must he drained by pumping. The plant has a capacity 
of about 40,000 brick a day. Its general equipment, the kind of brick 
made, and methods of operations are in no essential way different from 
those at plant No. 1. 
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In 1899 the Star Brick Company established a plant at Iola, which 
has a capacity of 40.000 brick a day, and is located on the northeast 
corner of the mound which supplies the Iola Portland Cement Com-
pany with shale. It produces common building brick and sidewalk 
brick. The shale used is the same EIS that used by the lola Brick Com-
pany in their plant No. 2. 

The Home Brick Company's plant, located about 14 miles east of Iola, 
began operations in •une, 1902. The plant was built expressly to 
manufacture a high grade of pressed brick for fine buildings and has 
started out very successfully, supplying the brick for the new court-
house now in process of erection at Iola and already receiving Et 

satisfactory patronage from outside sources; it also makes common 
building brick. Its total capacity is 30,000 brick for a 10-hours' 
run. It uses shale immediately at its plant, there being about 30 feet 
of the Concreto series there. It has its own gas wells near the plant 
and will drill more when the ones now in use are exhausted. 

Brick plantrt at Laharpe.—Labarpe had one brick plant in operation 
and two others in process of construction during the summer of 1903. 
The plant in operation was installed in 1900 with a capacity of from 
20,000 to 25,000 brick a day. Gas is the only fuel used, the motive 
power being steam generated by pis. The kilns are supplied with gas 
drawn through mains and fed into the kilns as at Chanute. The kilns 
used are. of the ordinary up-draft variety. This plant makes common. 
or building, brick and sidewalk brick only. It obtains its shale by 
mining the Chanute shales from underneath the Iola limestone, having 
run an incline through about 35 feet of limestone; * shale is now 
being worked to a depth of 25 to 30 feet below the bottom of the lime-
stone. In obtaining the shale by this method, it is necessary to mine 
it out so as to leave large pillars standing to support thc roof. A 
room-and-pillar system like that in coal mining is employed. The 
entries and rooms, however, are very wide, as the overlying limestone 
is heavy and unusually free from vertical seams. 

COAL, LEAD, AN D ZINC. 

COAL. 

There are no workable beds of coal outcropping in the Iola quad-
rangle. Some beds have been found, but their thickness does not 
exceed 6 inches. In the Dudley shale on the northwest side of the 
limestone ridge, which terminates 3 miles northwest of Walnut, a thin 
coal bed was discovered in digging a well. On Coal Creek, 2 miles 
ea.st  of Humboldt, a bed of coal about 6 inches thick occurs in the 
Chanute shale. At a place where it was under very thin cover a small 
amount was obtained by stripping. The outcrop of this bed, or pos-
sibly of other beds which occupy the same horizon, has been noted at 
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several places along Coal Creek, and small pieces are occasionally 
washed out of the shales during high water. 

Some prospect wells have been sunk for coal, and others which have 
been bored in search of oil and gas show the occurrence of coal beds 
at a considerable depth, most of them in the Cherokee shale. No very 
reliable data in regard to their thickness are available, since they have 
usually been encountered in drilling with a churn drill. The record of 
a well sunk at St. Paul with a diamond drill shows several beds, the 
thickest of which is 2 feet; this was found at a depth of 144 feet, occu-
pying a position immediately below the Pawnee limestone. In the 
Cherokee shale six beds of coal were reported, varying in thickness 
from 6 inches to li feet. The Acers well at Iola, commonly known 
as the old mineral well, was drilled with a diamond drill in search of 
coal, but no information as to the coal beds encountered is available. 
Evidently none were found which were considered thick enough to 
work. 

LEAD AND ZINC. 

ln digging wells which pass into or through the limestone forma-
tions, small amounts of lead and of zinc have occasionally been found. 
An occurrence of this character was observed in a well in the Shaw 
limestone just south of Savonburg. The lead and zinc, although con-
spicuous in the d4bris thrown out from the well, were not considerable 
in amount. Such occurrences of lead and zinc are very common in 
limestone formations, and may be considered sporadic and not indi-
cating deposits of economic importance. 

WATER SUPPLY. 

In the Iola quadrangle the portion of the rainfall that is carried 
away by streams finds its way to the Mississippi either around the 
northern border of the Ozark region by way of the Missouri or 
to the south round the southern border by way of the Arkansas. 
The watershed between these two drainages is a low narrow divide, 
which extends from the foot of the Rocky Mountains near Denver, 
Colo., into southeast Missouri. It enters the Iola quadrangle west of 
Bayard and passes by the way of Moran to Elsmore and thence in a 
southeasterly direction. The streams which head to the east of the 
divide form the headwaters of the Little Osage and its tributary, the 
Marmaton. Practically all the remaining streams flow into Neosho 
River within the borders of the quadrangle. 

St ream& —All of the streams here under discussion carry potable 
water. Neosho River is the largest. It enters the quadrangle at the 
northwest corner and flows nearly south along the west border of the 
area to Chanute, from which point it flows southeast, passing out of 
the quadrangle at about the middle of the south side. Its source is 
about 125 miles to the northwest iu Morris County. As its hydro- 
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graphic basin has an area of approximately 3,610 square miles and has 
an annual precipitation of 35 to 40 inches, it carries a large amount of 
water and consequently is a stream of great economic importance. 
Its average flow, as estimated by Mr. F. II. Newell,d based upon 
measurements made by W. 0. Russell at Iola during 1902, is 2,492,041 
acre-feet per annum. The flood plain averages about 2 miles in width. 
although in some places where heavy limestones are cut through its 
width is less than a mile. . The stream meanders through the flood 
plain, producing many short oxbow curves and broad windings. In 
times of high water it overflows its banks and inundates almost all of 
the flood plain area, causing great destruction of crops and domestic 
animals and sometimes of human life. Along portions of the river 
dikes have been constructed to protect the bottom lands from overflow. 

In the part of its course which lies in the Iola quadrangle, the Neo-
sho has reached a graded condition and consequently there are no falls 
or cataracts along it and few and unimportant riffles or shoals. It is 
very serviceable as a supply of water for domestic uses. Iola and 
Chanute have city water plants which draw their supply from it and 
Humboldt contemplates the early installation of a similar plant.. 

A number of small streams enter the Neosho from the west, the 
largest of which are Owl Creek near Humboldt. Village and Turkey 
creeks near Chanute, and Elk Creek opposite Shaw. From the east 
it receives Elm Creek at Iola, Coal Creek at Humboldt, Big and Can-
ville creeks near Shaw, Fourmile Creek near Erie, and. Rock Creek 
near St. Paul. 

The streams in the northeast part of the Iola quadrangle rise near 
the escarpment formed by the Bronson limestone. This section is 
more deeply dissected than the remaining portion of the quadrangle. 
the valley of the Marmaton, where it leaves the. quadrangle, being 200 
feet below the upland. 

The only stream in the area under discussion large enough to fur-
nish water power is the Neosho. A dam built across it at Iola has 
furnished power for a flouring mill and a sawmill. At Humboldt a 
darn has also been employed for running a flour mill and some small fac-
tories. Since the discovery of natural gas the use of this water power 
has been neglected to a great extent and there is little indication that it 
will ever be restored so long as the gas is abundant The possibilities 
of water power along the Neosho are, however, worthy of notice. 
The stream has a fall of over 100 feet within the quadrangle, which 
amounts to about 3 feet per mile. At many places there are sites 
favorable for the construction of dams which might give a fall of from 
12 to 15 feet. It is possible that some day the power which may be 
developed in this way will be used. 

a Newell, F. 11., Report of progrem in stream measurements for the calendar year 1902; Water-Sup. 
and lrr. Paper, U. S. Geol. Survey, No. 84, 1903, p. 113. 
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Spring8.—There are practically no prominent springs in the country 
under discussion. In many places, however, the seepage of water on 
hillsides and along the minor drainage courses where there is a con-
siderable mantle of detrital material and soil makes possible what are 
called springs, although they are in reality of the nature of wells. 
Occasionally seeps are found which, during wet weather, furnish a 
small flow which is usually utilized as stock water. Nowhere are 
springs depended upon for domestic use, though the water supply is 
often denominated a spring by the inhabitants. 

lVe/b4.—Shallow wells formerly supplied _water for domestic use. 
They were spring wells of the nature above described. Now that the 
country is practically all settled and it has become necessary to obtain 
water on the uplands where there are no small drainages, many deep 
wells have been dug or drilled. Good potable water is not readily 
found, since nearly everywhere the shales encountered in drilling 
contain soluble mineral matter which gives the water a brackish taste. 
Many wells are supplied by ground water which finds its way along 
the joints and bedding planes of the limestones, in which case it is of 
the quality spoken of as hard. In certain areas, however, the forma-
tions carry beds of sandstone (particularly in the belt of country 
occupied by the Chanute shale), from which water that is soft may 
smnetimes be obtained. A few years since, efforts to obtain water 
which would not fail during unusually dry seasons led to the drilling 
of deep wells and developed the fact that where the. sandstones in the 
Chanute shales can be reached at a moderate depth, a supply of good 
water is often available. By reference to the map it will be seen that 
this belt of country extends in a diagonal line through the quadrangle 
to the west of the line of outcrop of the formation. In the vicinity 
of Moran and Bronson the importance of this water-hearing horizon 
has been quite fully determined. In prospecting for water farther 
west these sandstones lie at a greater depth and the water found in 
them is usually more or less salty. An explanation of this may be 
found by studying the dip of the formations in the field in general; 
the rocks dip west tmd are known to extend for a long distance in that 
direction without a change of dip, their only outcrop being that in 
which they take in the water. Accordingly they become saturated, 
and having no outlet, the soluble salts in the rocks tend to become 
concentrated into a brine. The deep wells drilled in prospecting for 
oil and gas have shown that salt water is practically everywhere 
present in the rocks which lie at a considerable depth. The portions 
of the formations near the outcrop may be said to have been leached 
of their soluble salts, and accordingly it is only in these places that 
the water is fresh. 
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SOILS. 

-Origin qf xalc—Soil is a mixture of fine-grained materials which 
have resulted from the disintegration and decomposition of rocks and 
which are mingled with a varying amount of organic material and 
with chemical substances derived from solution. The fragmental 
materials are derived from igneous or sedimentary rocks and may be 
redeposited and eventually form other sedimentary rocks. In the 
complete cycle soil represents a transitory stage. In the redeposition 	• 
of rock materials, mechanical sorting gives rise to beds which are 
arenaceous (sandstones) or argillaceous (shales), according as the mate- 
rial that predominates is sandy or clayey. Rock materials which go 
into solution, such as salts of lime and magnesia, may he deposited in 
the soils by evaporation or precipitation, or, if these processes take 
place from bodies of water, may form sedimentary beds (limestones, 
dolomites, gypsum, etc.). 

The principal classes of sedimentary rocks are (1) limestones and 
dolomites, (2) shales, and (3) sandstones. They, however, grade into 
each other, so that limestones are more or less shaly and sandy, shales 
are more or less limy and sandy, and sandstones are more or less 
shaly and limy. Limestones and dolomites, upon weathering, are 
largely csrried away in solution. The argillaceous matter which they 
contain goes to form a clay soil, while the small fragments and the 
coarser pieces which result from weathering, as well as the included 
flints, form sands and gravels. Sandstones upon disintegration become 
sands and produce sandy soils, while shales give rise to clay scils. 

ClaestWeation ni Italc—In accordance with the foregoing discussion 
soils may he classified according to texture as gravelly, sandy, silty, and 
clayey. These classes may be recognized without mechanical analysis. 
Inasmuch as soil particles are, however, never of uniform size, soils 
may be more appropriately described by combining the textural terms; 
for example, we may speak of sandy clays, silty clays, sandy silts, etc. 

According to their place of origin, soils may be classed as (1) seden-
tary, (2) migratory, and (3) transported. Sedentary soils are those which 
are derived by disintegration and decomposition of rocks in place, the 
materials which are removed in the formation of the soil being carried 
away in solution. Migratory soils are those. which are shifting from 
their place of origin and are moving with the slope of the surface, 
largely as a result of gravitative action. The area occupied by them 
is usually connected with their place of origin. Transported soils con-
sist of materials which have been moved by the action of water, ice, 
or wind. They may accordingly be considered under the subclasses 
of alluvial, glacial, and eolian soils. 

&nix tf the bla quadrangle.—Tho area here under discussion has 
not been subjected to glacial action and there are no important accu-
mulations of wind-blown materials. Along Neosho River and some 
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of the larger creeks, however, there are transported soils which are 
alluvial. Neosho River, which is the only important stream entering 
the area, traverses in its upper course a belt of country occupied by 
sedimentary rocks. The materials which it transports are accordingly 
sands, clays, and gravels derived from limestones, sandstones, and 
shale beds. Except for the assorting of these materials and the com-
mingling with them of a larger amount of organic matter the alluvial 
deposits do not differ from those found along the creeks that lie within 
the Iola quadrangle. The alluvium along Neosho River is seldom 
more than 2 miles wide, and in places its area is so constricted as a 
result of the rock walls which limit its flood plain that it is little more 
than a mile in width. Within the alluvium are occasional beds of 
gravel and sand, but its surface is principally covered with fine silts. 
Along Rock, Canville, Big, and Elm creeks, RS well as on certain 
smaller streams, are narrow areas in which flood-plain deposits are 
formed, the material being derived from the drainage basins of the 
streams. 

On the uplands the soils are in part residual and in part migratory. 
The rocks, as will be seen by reference to the geologic map, are shales 
and sandstones alternating with limestones. The topography is of 
the indistinct terrace and escarpment type. The soils lying on the 
terraces have resulted largely from the disintegration of rocks in 
place, while at the hase .of the escarpments and on the more decided 
slopes the soils are migratory. 

It is not possible to show in this discussion the types of soils which 
would be distinguished in a soil survey. However, the limestones, 
sandstones, and shales have each contributed to the soils, and accord-
ingly we find clays, gravels, and sands, which in many cases may be 
traced directly to the beds that have given rise to them through dis-
integration. The gravels have been formed by the weathering out of 
the flints found in the limestones, especially in the Bronson and its 
equivalents, the Hertha, Dennis, and Drum limestones, and in a minor 
degree in the Parsons, Iola, Allen, and Piqua. Most of the limestones 
contain but little argillaceous and arenaceous material. The calcareous 
portion goes into solution and is redeposited by evaporation and pre-
cipitation, so that in many places the lime content of the soil is large. 

The sandstone and shale. formations vary in character and lateral 
extent with individual beds. The Chanute shales are particularly 
sandy as compared with the other formations, but the soil derived 
from them shows a larger percentage of sand than the rocks them-
selves, since the sand is not so readily transported as the clay and 
forms surface accumulations. The soils from the remaining shale beds 
are largely clay soils. 

The thickness of the soil is important as determining its agricultural 
value, and is related in large measure to the geologic formations and 
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the structure of the rocks. In the areas occupied by the limestones 
weathering produces dip slopes on the upper surface of the limestone 
beds, and the migration of the soils and their transportation by run-
ning water are apt to reduce the residual material to a thin mantle. 
Accordingly in dry seasons these thin soils do not produce well, since 
they do not retain sufficient moisture. 

'The character of the soils has a certain influence upon the distribu-
tion of the trees. The Chanute shales, which have been described as 
giving rise to sandy soils, support a considerable growth of black jack 
(Querelle nigra), a species that originally covered the larger areas which 
are otherwise prairie lands, and that still constitutes the principal timber 
growth on the uplands. The alluvial soils along Neosho River and 
the larger creeks support a mixed growth of hard woods. 

, 

1 
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NORJEcT To RETPRoN. 

[TRANSACTIONS OF TIM AMERICAN INSTITUTE OF MININO ENGINEERS.] 

The Zinc-Smelting Industry of the Middle West. 

IlY 11. C. 31E1STER, F.. al., ST. LOUIS. Mo. 

Make Superior Meeting. i•epterol..r.1.. ,01.)* 

(iliNERAL IIISTIIRY. 

THE zine-smelting industry of the United States has grown 
very rapidly in r•cent years and bids fair to outrival that of all 
other countries in the future. On account of the geographical 
situation of the chief ore-supplies, the industry may be divided 
into two nutin groups, the eastern and I he western. 

The eastent and older group includes the works of Penn-
sylvania, New Jersey and Virginia, which practically control 
their own ore-supply. The western group includes the works 
of Illinois, Missouri, Kansas, Wisconsin and Indiana, which do 
not control their own ore-slimly, but are compelled to buy the 
ore in the open market. It is for this reason that the western 
zinc-smelting industry has been undergoing continual changes 
since its Mception 40 years ago. 

During the early discoveries of lead- and zinc-ore in the lead-
and zinc-districts of Wisconsin and northern Illinois, the zinc-
ore (smithsonite or " bone " as the miner calls it) had no value 
and was considered waste; but later, when this ore was found 
in large quantities, it attracted the attention of metallurgists, 
which finally resulted, during the early sixties, in the building of 
the Matthiessen it Ilegeler Zinc Works at LaSalle, Ill., the 
pioneer zinc-works of the West. 

A few years later, zine-ore was discovered associated with 
the lead-ore in Jefferson county, southeastern Missouri, which 
started the industry at Carondelet or South St. Louis. Still 
later, the discoveries of zinc-ore in the lead-ore region, first at 
Granby and then around Joplin, lead to the introduction of the 
industry in the southwest Missouri awl Kansas districts. 

At first the development of the industry was slow, but it 
progressed steadily and it is now one of the leading metallur- 

:. gical industries of the middle West. 

* Presented at the supplementary session of the institute in St. Louis, Ido. 



92 THE ZINC4IMELTINO INDUSTRY OF THE MIDDLE WEST. 

As this paper deals solely with the loyal zinc-industry the 
western group only is described. For convenience this group 
may be snbdivided into States according to the progress IX the 
development of the industry, which formerly placed Illinois at 
the head of the list, Own Missouri, and later Kansas um! In-
diana. This order is now rhanged am! Kansas heads the list, 
with Illinois second anti Missouri thirll. 

In a general way it may 1.e said that after the establishment 
of the industry at LaSalle, Ill., in the '00's, there were four dis-
tinct periods of activity nod enlargement followed by corre-
sponding periods of depression. Duriug th• early '70's three 
plants were built at. Carondelet, Mo., but after the panic of 
1873 business became had and did not revive until 1879. Ac-
tivity was renewed in the beginning of the '80's, and many 
works were built in Kansas and southwestern Missouri. About 
1885 a period of depression set in, followed by a very artive 
period of construction during the early '90's. After 1895 a period 
of dulness occurred, which lasted until 1898, when the activity 
was once more revived by the building of a number of large 
plants in the Kansas natural-gas district. Since that time de-
velopment in this district has been so rapid that u shortage of 
ore 80011 occurred. In 1 HO9 the ore-supply was insuffirient, 
and the resultant keen competition caused the price of blende 
to advance to the unprecedented figure of 854 per ton. The 
gas-smelters having a strong advantage over the old coal-smelt-
ers in the cost of production, the severe competition soon caused 
the closing down of all the coal-smelters in the Kansas and 
southwestern Missouri districts. The zinc-ores mined in con-
nection with western silver- and gold-ores, however, soon re-
lieved the shortage, and fbr the last four years large quantities 
of blonde have been shipped from Colorado to Kansas for 
treatment in the »atural-gas plants. 

PRODUCTION OF METALLIC ZINC IN THE UNITED STATES. 

The following statistics' show the rapidity with which the 
production of spelter increased with the application of mitural 

gas. 
- • 

Minend &sources of the (Inked Stake for 1892, U. S. Geological Survey. 

121  

THE ZINC-SMELTINO INDUSTRY OF THE MIDDLE WEST. 	93 

short Tom. 411.11 Ton, 

15911, . 76,505 1900, . 	 113,8.111 
1896, . 70,933 1901, 	. . 	130,174 
/897, . 89,397 1902, 	. . 	117,1141 
1898, • 107,768 190:1, 	. . 	1.111.670 
1899, 	. . /21,216 

- 

An addition of 10,000 short tons fur the eastern and southern 
districts represents the total production of the entire country 
for the years quoted. 

RDASTINO Z1NC-ORE. 

Most of the zine-ore now mined in this district is zinc sul-
phide or blende, hence a preliminary roasting is necessary in 
order to get rid of the sulphur. The more thorough the elim-
ination of the sulphur during the roustidg, the better the 

chances are for the recovery of the zinc in the subsequent 
smelting-operation. Eaeh unit of sulphur left in the roasted 
ore will hold back double its weight of zinc, and as no sulphur 
by-products (such as matte) are formed in the smelting-oper-
ation, the loss by sulphur means so much waste in the residues 
which cannot be recovered. A variety of mechanical furnaces 
are used thr roasting, although the old style hand-rabbled re-
verberatory furnaces are still in use at many plants. 

ne 	Acid-Farnace.—Mumy years ago the llegeler 
muffie-type of mechanically-rabbled ffirnace was introduced at 
the works of Matthiessen & lIegeler, LaSalle, III., with entirely 
successful results, but owing to the high cost a construction 
and the comparatively high cost of maintenance and operation, 
it has never been introduced except at works designed to make 
sulphuric acid from the sulphurous acid-gases. At present the 
lIegeler furnace is used at the following works : Matthiessen 
& llegeler Zinc Co., LaSalle, Ill.; Illinois Zinc Co., Peru, Ill. ; 
United Zinc & Chemical Co., Iola, Kas. ; and Grasselli Chem-
ical Co., Cleveland, Ohio. 

With the exception of a small plant of the works of the 
Mineral Point Zinc Co. using the contact-process for making 
sulphuric acid, the four companies above named are the only 
manufacturers of acid from blende in the Uttited States, the 
chamber-process being in general use. The difficulty of find-
ing a market for sulphuric acid in the West has no doubt pre- 
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vented its more extended manufacture. The acid market, 
however, is gradually widening. nail no doubt the manufacture 
of sulphuric acid from blende will become more common. 

A new departure in this line of work has lately been made 
by the Grasselli Chemical Co., which IIIIIIIIIIIICIIIIVS Sulphuric 

acid from Joplin blende at Cleveland, Ohio, and ships the 
roasted ore to West Virginia to be smelted with natural gas. 

Mechankal Mauling loanws.,.s.—The roastin ■i. of zinc bleude 
in mechanically-stirred reverberatory fiirnaees marked the first 
advance in the reverberatory fiirmiee practice. The first 
successful furnace of this type was the Brown horse-shoe fur-
nace, invented in 1892, and its working gave an entirely new 
idea to inventors. Furnaces embodying the Brown invention 
sprang up like mushrooms all over the United States. Among 
the first to enter the field hieing the Pearce and the Ropp types, 
but litigation soon stopped their general introduetion. 

Compared with the ordinary hand-rabbled !unlace, meehati-
ice] furnaces effect a considerable saving in labor aml yield a 
better and more uniform desulphurization of the ore roasted. 

Mechanically-stirred furnaces of the Brown type are in use 
at the works of the Edgar Zinc Co., at Carondelet, Mo.. and 
Cherryvale, Kas., and at the plant of the Collinsville Zinc 
Co. at Collinsville, Ill. 

Recently, a number of mechanically-stirred furmices of the 
Rupp type were in use at.' the plant of the Lanyon Zinc Co., at 
Iola, Kits., but these had to lie changed to the Cappeau type, 
in order to avoid an infringement of the Brown patents, the 
Ropp furnaces having been declared an infringement of 
Brown's patents. 

SMELTING ZINC-ORE. 

There has been no radical change in the method of smelting 
zinc-ore. The old style of distillation is still in use, all at-
tempts at direct smelting having resulted in absolute failure. 

The Belgian type of' furnace is universally used throughout 
the middle West, either direct-fired or gas-fired, the latter with 
or without heat-recuperation. 

Hogeler " Blow "-Fta-nare.—The first attempt atgas-firing was 
made by Matthiessen & llegeler and resulted in the develop-
ment of the Hegeler " blow "-furnace. Mr. Hegeler found 
that by firing with gas, the length a the furnace could be 
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greatly increased, all that was necebsary being to introduce the 
quantity of gas required to heat the whole furnace and burn it 
gradually by introducing air at intervals. The llegeler fur-
nace, as now built, consists of a long rectangular chamber hav-
ing retorts placed four rows high, and in $ome cases six : the 
gases from the producers enter at one end and are discharged 
at the other. Air for combustion is introduced through iron 
pipes entering the front of the furnace at various places along-
side of the retorts. Both air and gas enter under pressure pro-
duced by a positive blast. The producers are operated with a 
hot top and are placed close to the furnace. No recuperation 
or regeneration is attempted in the furnace, but. the hot gases 
escaping are used for the :zeneration of steam for power-pur-
poses. These furnaces have been built in size varying from 
224 to 504 retorts to the furnace, or from 448 to 1,00a retorts 
to the block. 

Siemens Farnace.—The next attempt at gas-firing was made 
by the Illinois Zinc Co., at Peru, Ill. This company adopted 
the Siemens regenerative furnace, built on the well-known prin-
ciple of the Siemens regenerative system. The Siemens pro-
ducers, however, proved inefficient and were later replaced by 
steam-blast producers. The furnaces were originally built with 
large elliptical retorts, arranged in 3 rows, but lately they have 
been replaced with circular retorts placed 4 rows high. The 
latest improvement on these furnaces has been the Neureuther 
patent, which consists in extending the air- and gas-channels 
partly up into the center wall, by which both air and gas are 
admitted into the furnace-chamber at a higher point than was 
usual. By this means it is claimed diat the furnace can be 
built 5 rows high without detracting from its efficiency. It is 
also claimed that the furnace is heated more evenly on account 
of the shorter reach of the flame. 

In 1882 the Rich Hill Zinc Works at Rich Hill, M o., and the 
Granby Milling & Smelting Co., at Pittsburg, lias., each built 
furnaces of the Siemens regeneration principle, which were 
failures, and were abandoned later. The Rich Hill furnace was 
built exactly like those of the Illinois Zinc Co., having large 
elliptical retorts, in three tiers, while the Granby furnace was 
built with small circular retorts arranged in four tkrs. 

The failure of the Rich Hill furnace was partly due to mis- 
( 51 



96 	TIIE ZINC.SMELTINO INDURTRY HY THE MIDDLE WEST. 

management and partly to faulty construction. From my own 
observation the elliptical retorts were entirely too large for the 
heavy Joplin ore, awl the fernace could not be worked " dry " 
in the required time; conseywutly the percentage of yield mvas 
poor. The Siemens produreN reqeired the use of a better 
grade of fuel which, at that tiine, was at least five titues as ex-
pensive as the slack coal burned in the direct-tired furnaees. 
The most serious mistake, I . ever, was in the arrangement of 
the gas- and air-ehannels underneath the cheelwr-work. These 
channels, not being accessible during the tune the rummer was 
in operation, soon became clogged with zinc oxide which had 
escaped from leaky retorts. So serious was the interference 
that an irregularity in the working of the fiurnace eimuld be de-
tected ii few months after the furnare had been put in opera-
tion. This clogging cansed freqUvnt nhut-downs, and instead 
of having produced a fureac• with bung eampaigns and 4=11 
repairs, it. gave short campaigns and frequent and extensive re-
pairs. In th• Granby furuare the eirenhir retorts were 1.etter 
adapted to the work, leo the sanw defi.cts of coustruct ion 
existed as in the Rieh Iii II furnace and the results were the 
same. 

The high cost of construction or the regenemtive furnam-e and 
the iumbility to use the common slack-coal of the district, to-
gether with the poor work accomplished on account of faulty 
construction, slam brought the imimwed furunce into bad re-
pute; and so prejudicial was the result that no more gas-fur-
naces were constructed, evcrylunly reverting to the old style of 
direct - fired furnaces. 

Dircet-Ercd Furna,%.--11 it had ma been for the local ch eap 
slack-coal, other attempts at gas-firing wouhl no doubt have 
been made, but slack-coal eould not be burned to advantage in 
independent producers, on account of its inferior quality; hence 
the diroet-fired flirtmce came into geueral favor. These furnaces 
were cheap to construct and gave, as a rule, good average re-
sults, although the consumptioe of Ned was large and the labor 
was excessive. 

The first direct-fired (»maces built in MUMS had square 
fronts, and contained 7 rows or 14 retorts each, which unmounted 
to 98 retorts to the furnace, or 196 retorts to the block. Later, 
the size of the furnace was increased to 16 retorts in a row, sot ;. 

s 
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7 high, corresponding to 112 to the furnace, or 224 to the 
block, wIdell remained the accepted type mail the building of 
coal-furnaces ceased on aecount of the extensive discovery of 

mound gas in Kansas. In 1892 the uuttural-gas district of In-

diana attracted attention, and a plant was Wilt at Marion, fol-

lowed by one at Ingalls and one at Upland. 
Natural-Gus Furnuer.—The aNdiealioll of natural gas to the 

ziuc-distillation furnnee, bon ever, was not as simple as was at 

first supposed, :mil the first attempts for this purpm,se caused a 

great dead of worry and anxiety to the operators. The nal nral-
draft fin-naves of Indiana, in which a mixture of air and gas, 
on the principle of the Bunsen burner, was introduced through 
openings in the front r back of the furnace direct into the fur-
nace-chamber, worked very irregularly. With the »arrow 
channels of the zinc furnace, it seemed impossible to distribute 
and control the beat properly, and frequent " butchers or 
break-downs of the retorts cwt.:erred with a correspondingly 
heavy loss of metal. Consequently. when the industry was 
started in the natural-gas district of Kansas in 1897, the first 
thing that suggested itself was to improve the distillation fitr-
nace and the method of using the gas. Natural draft wits dis-

carded in favor of positive blast. In fact, the llegeler blow-

furnace was copied Its near as conditions permitted. In the 
original form of the natural-gas-fired distilling-furnace, the gas 

was introduced at one end, in the same manner us in the pro-

ducer-gas-tired furnace, and the heat regulated by the introduc-

tion of air at various places. This arrangement, however, was 

not satisfactory, for the reason that natural gas, having a high 
calorific value, was not completely burned in the furnace by the 
air introduced for this purpose, and, as a result of the incom-
plete combustion, large quantities of carbon were deposited in 

the spaces between the retorts which clogged the furnace. III 

order to insure the complete combustion or the natural gas,and 

thereby overcome the deposition of carbon, more air was forced 
in, which, however, caused the furnace to become overheated. 

A careful study of the requirements indicated a change in the 

method of introducing the gas and air, so that they would cutter 

jointly at various places through the front. A furnace was then 

designed which proved satisfactory, but the regulation of the 

beat of this form of furnace remained a difficult flask, and, un- 
Ifl 	 EPA7-0016 
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less watched very closely, irregularities and frequent brenk-
downs occur. 

The peculiar heat-requirements of a zinc-furnace differ from 
most other metallurgical furnaces insofar that there is no large 
apace in which to make use of radiant heat. On account the 
narrow channels betVVVVII the numerous rows or retort, the 
heat must be supplied almost entirely by conductioe, whieh 
makes it necessary to surround the retorts continually w ith 
a flame having the required temperature. As the retorts are 
easily destroyed by iv•r-heat i ag , all eXcess of heat must be 
carefully avoided. The strong eutting-aetion of a blow.pipe 
flame, such as is prodneell in the Id.wv-furtmee, easily causes 
overheating and a consequent destruetion or (he retorts. It 
also tends to an early destruction of the liuing of the flunace, 
coming ftequent and expen,ive repairs. 

The blow-furnace was lir-t built iii -izes 	5 rows of 60 re- 
torts (300 retorts) to the sid•. Litter, thy eombustion-chumber 
built at one end was discarded and the space was utilized by 
adding 20 mhlitional retorts, so that now the accepted size is 5 
rows of 64 retorts (320) to the fureace, or 640 to the hbu.k. 
Lately, the tendency has been to limit the number of rows to 
lour, with a corresponding increase in length of the furnace in 
order to hold the same number or retorts, an arrangement 
which makes the furnace long. and in some works they have 
been divided into two transverse sections, placed in tandem in 
the same lniildiuig. Ily working lmth sections as one flunace, 
the same economy or labor is retained. While the labor-re-
quirements on these large furnaces is considerably less than on 
the small direct-fired funmees, it is also more trying. The m•n 
being more exposed to thy beat, which causes considerable 
trouble at times during the hot summer months. In order to 
avoid the trouble, the Edgar Zinc Cu., itt Cherryvale, limited 
each furnace to 5 rows of 20 retorts (100 retorts), or 200 to tho 
block. By placing three blocks in one building, each separated 
from the other by a 12-ft. space, and operating the three moll 
furnaces us one large (me, the same economy of labor is ob-
tained without having the men exposed to the heat. as much as 
they would be with the mingle large !Unlaces. 

These furnaces are also constructed to operate with natural 
draft and have proven quite successfill. By admitting air and 

15/  
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gas some distance below the lower row of retorts, primary 
combustion takes place before the gases reach the furnace-
chamber proper; and by admitting more air, a secomhiry com-
bustion takes place in the furnace-chamber, cousin: ,  a very 
uniform heat without the deposition or carlsm. Thus the cut-
ting-action of the blow-pipe flame is entirely •voideil. and re-
pairs have been reduced to a minimum, which allow, a ion?. 
compaign of operation. 

Lately, the coal-fired smelting-plant at Girard was removed 
to Chanute_ lias., to be operated with natural ga,. The fur-
naces an arranged similar to those at Cherryvale, but each 
furnace has only 80 retorts, or 160 to the Work, and the four 
blocks are placed in one building with each side operated as 
one !lunacy. These furnaces are also run be natural draft, 
similar to those at Cherryvnle. Recently. a furnace war; con-

structed at the works of the Prime We,tern Zinc Co., at Gas 
City, Kas., using the recuperative principle ef the Converse 
and De Saulles furnace. This furnace is a patented one which 
was developed at the plant of the New Jerney %in, Co., at Pal-
merton, Pa. 

The Table I., which may not be strictly ocenrate, shows the 
changes that have tuken place and the present vondition 1)f the 

zine-indust ry. 
Smdthig in Colorado.—During the past few years the utiliza-

tion of zine-blende found associated with silver- and gold-ore in 
Colorado gave rise to the zine-stnelting industry at Pueblo, 
Colo. The United Stutet. Zinc Co., a branch of the American 
Smelting & Refining Co., built a plant at Pueblo, (luring 1903, 
which is said to be in suecessful operation now, although 
numerous obstacles were encountered at first, as usually the 
case when opening up a DOW field. 

Retnthi for Zinc Distillaton.—Circular retorts, used exclusively 
in the West, vary but little in dimensions at the different. works. 
They are usually about 10.5 in. in external and 8 in. in internal 
diameter and from 48 to 54 in. long. Formerly they were made 
by hand, but now they are almost exclusively made by machine, 
either the ordinary auger-machine or a hydraulic press. The 
latter type of machine is coming more into use and no doubt 
is the better of the two; it makes a very dense retort, which 
prevents leakage of zinc-vapor through its walls. A pressure 

11 	 EPA7-001676 
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TABLE 	 Renting to the Growth , f the Zito...Industry 
the Middle Wart. 

_ . 

 

Niue. of C Imam 

   

COAL.RURNING SM1:1 TERS 
ISM Matthiemen A Ilegeler Zinc Co . LaSalle. 
11.69 ' Illinui. Zinc Co • Pcnt 	.. 	. 	. 	.. 
19::: Immaghi Zinc Won.. (Alin-% Me 	... 
loht1 Cullinsvill• Zinc Cfs,, I .411111■■ Ilk 
1192 i Waniorgan Zinc Works. Want..•gait 	. 
I1191 11 I 	 Zinc Work.. WInono 
I1197 t-ondorat Zino Work.. Smidmili 	.. 

i 

I 	
MISSOURI. 

1572 	 Martindale 'Zhu. Work. 
Edgar Zinc Co 	 I urunticict. 

, 10:3 . 	 ParomIcict Zinc Work• 
Pal Joplin 7.1nc Work.. loalin.... . . 	. 	.... 
16.4...! Bich 11111 Me V. ort... Lich 11111. 	.... 
ISR7 Wilton Lemon. Novtola. 1 

, Itglit Gm. K. Nichol 	 • Nevada 

1.20 

as. 
Nat 

143 	. 

vs, ...... 

144  .. 	 ..... • • 

	

1.12o 1 • 104 
	

2.240 

Totals 
	

111,W' 	:15.606 

NATIMIAL4:AS 11U1ININU +mu rm.—INDIAN., - 	. 
rolliMbla 7.inc Works. Marlon. 	 WI .. 
Inga/l. Zinc Works, ingalls. 	. 	.... .... .. 	. 
l'pland Zinc %inks. Upland 

	 ..... ••• 

liaNs, As 
len 	 Itabert !Atonal .-otts Spoiler Co . 

1 
1, taps Letnyon Zinc Co. 	It I 	I . 	-unroll Solli Spehrr Co.. 	..... .. . . • ....I 	9,60,

I 1.4 llorpc. 
I 1 1597 	 I. W. & J. Lostytnt. loia. 

' Itr9s 	 Prime 1% estern Z Co., Gas 
1 ity. PAY2 Prime Woltern 7.1nc co. 1 	 , Nieholmte Z. Wk... loin. 

I. 1902 • 	A II. rockernl.tho. illy 	, 	 --. • 
lEas . Clierokee4Anyon Zlne Cm. Gas eit%. 	 . 

	

2.103 	 
1101 	gar 	ne 	1.. ' ierryta e.. 	. .. 	... .... . . ....... .... ........ ... 	 I 1901 United Zinc & Chctuicsl, Iola ...... ..... ....... ..... ... ...   2,400   
1903 Granby Mining & S. Co.. NetalcAla 0 ,4110  1903 IA Ilan* Zitte Co_ 1,11 Ilaepe. . ' ',JOU'  

•19CC I Chanute Zlne Po.. Chanute 	 .. 1.X0 	 

1  1901 A 11. Cocker111. Altoona  ' 1.wit0 1904 I Wm. Lanyon. Caney  t.suti 91.4(10 

I i Total lu am.411.trict 
Total Mt coal.districl 	 -.nil 

i 	
38. 

1 	1 	al 	

1 	111,71r 	.... ..... 

Orand tot 

	115,  

of about 1,000 lb. per sq. in. is used. The rapacity of both 
machines is about equal, but the cost of the hydraulic !trees 
plant is ten times that of the auger-machine. 

Following the introduction of large furnaces, the method of 
operating has changed and untnerous improvements have been 
made. Residues are now blown out from the retorts by a 
stream of water, instead of being scraped out. with iron scrapers, 
as was formerly the practice. 

Charging the Ore.—The ore.lnixtu re is prepared innside of the 
furnace-building, instead of in front of the fnrintee4 as formerly. 
and the charging is done in tiers instead of rows. The ure and 
coal are mixed mechatdcally and the mixture is placed in hop-
per-shaped charging-cart., from which it is charged into the 
furnaces. This mixture is usually prepared a day in advance, 
in order that it Audi lat ready for use when charging begins. 

Drawing the 411etal.—The metal is now drawn io large ladles 
holding from 300 to 400 lb., instead of the former smaller ones 
holding from 40 to 50 lb. These large ladles are 4 1t:51)(411kt! 

from cranes attached to trucks running on rails in front of the 
furnace and supplied witlt protecting-shields. In some rases 
the ladle is ltung to a shield suspended from a single overhead-
rail fastened to the furnaee-front and traveling the whole length 
of the furnace. 

At present the three sheet-zinc mills in the United States are 
in the western distrkt. Matthiessen & Hegeler first rolled 
sheet-zinc in the West, followed by the Illinois Zinc Co.; both 
having sufficient capacity to roll their entire product of spelter 

•into sheet. In 1902 the Lanyon Zinc Co. built a small mill at 
La Harpe, Has., which lots since been in constant operation. 

MANUFACTURE OF ZINC OxIDE. 

. 	While the nnutufacture of zinc oxide is coulined principally 
to the eastern district, a few establishments are in the West. 

•Generally the requirements for making zinc oxide cannot well 
te met in the West. In the first place anthracite coal, which 
is scarce in the West, is necessary, and cannot. be  had except 
at prohibitory prices. Oxidized zinc-ores free from cadmium 

_.11141 also necessary. Ores of this character occur in Wisconsin 
..aed the large plant of the Mineral Point Zinc Co., a branch of 
:the New Jersey Zinc Co., has been erected ut Mineral Point to 

in 

- 

Abandoned. I In Operation 
— - - 

nf 	No. of 
'Repub.! '" '''" Roetrt.. ''"n' 

• 

Imp) Missouri Zinc Work... rotund. lot 	.. 	• 

t.72 

...Me 	672. 3.:1141 

K ANS %S. 
Weir City Zino Work.. Weir I uI .. 
R•bert Lanyon, Pittsburg 	 . . 

Lanyon k ilm.. Pittsbur.: 	. 
W. J Lonyon. Plibburg. 

1 tirsuby Mining & Smelting I . Pittsburg . 
, ScummonellIc Zinc Work:, Scam llllll file.. 
(Mord Zinc Works told). ..... . 
tilnud Zinc Works Invo ). Girard 	..... 
Pittsburg At Si. Louis. Pnt.burg 	. 

•Weir Chi North Works. PRP.I.terg 
•Chicopee Zinc t 	 . 
Midland Smelting CO., limey 
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treat these ores. A small Omit, started in 1902 id West Plains i  
Mo., was soon absorbed by the New Jersey Zinc Co., and I be. 

•• ; lieve is now oot of commission. A third plant, the Ozark Zino 
Oxide Co., built some year:- ago at. Joplin, has no thr remained ,  

• independent, but difficulty was experienced at times in getting 
proper ore-supplies. Al present these are obtained from New 
Mexico. 

The zinc oxide imilwry will, in ail likelihood, be controlled 
ibr some time to come by the New Jersey Zinc Co., which has 
practieally liii iiiiliiiijte,I 411111)ly 01 ore admirably adapted to 
this Ifitrpose and abundant anthracite coal near us plants. 

NOTE BY THE SEcamr.tav.--Comment:. or eritieisms upon all 
papers, whether private corrections Of typogratphieal or other 
errors or communications ror isuldication Discussions," or 
independent papers on the sante Or P. related Subject, are earn-
estly invited. 

• I 

•I • , 

• s 

INDUCT TO RETIPION. 

1TRAN5AL:TIONs OF TIIE AMERICAN IN:11T0TE oF moolgt, meolNrERF.1 

HY II. A. WHEELER, T. Weis, Mo. 

Make Superior Meeting.septembee. Ent i• 

THE CLAY INDUSTRY OF TIIE UNITED STATES. 

IT may surprise some of our memberh to learn, among the 
industries based on the mineral resources of Ihe United States, 

that of clay now ranks third, being- exceeded in value of ITO-

duct only by pig-iron and coal. The present annual value ot 

day-products exceeds the value of the outputs of gohl and sil- 
ver, and also exceeds the combined values of copper, lend, zinc, 

aluminum, mercury, antimony and nickel. These facts are 

shown in Table 1. which gives the statisties tbr the year 1902: 

TABLE I.—Produrfion vv .  Metals, Cnal and Clam in the United 
Mate: ,  Duriny 1902.' 

_ . 
%%Sue 

Pig-iron, 	  $372,776,000 

Coal (including anthracite), $76,173,586, . 367,032,069 

Clay products, 	. 	. • 122,169,531 

Gold, 80,000,006 

Copper, 	. 76.568,954 

Petroleum, 	.. 71,178,910 

Silver (coin-value), 	. 71,757,575 

I.ead, 	. 22,140,000 

Zinc, . 	. 14,625,596 

Aluminum, 2,284,590 

Mercury, 	. 1,467,848 

Antimony, 634,506 

Nickel, 	. 2,701 

The Fire - Clays of Missouri. 

Norz. —The value of the clay-products in the United States in 1903 Was 

1380,962,648. 

Of the total amount, $122,169,531 assigned for the value of 

,The clay-products of the United States during 1902, about 20 

• Presented at the Supplementary Session of tho Institute in St. Louis. 

ff.: I Mistral Resources c:f the Untied Slaw for 1902, United States Geological Sur- 
isy, Washington. 
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COMMERCIAL CONDITIONS • • 
• 

THE commercial history of the zinc industry in the United States 
is concisely reflected in the statistics, which are available with complete-
ness, in so far as production, iMports and exports, and consumption are 
concerned, back to 1873. These statistics are summarized in the follow- 
ing tables: 	

PRODUCFLON OF SPELTER BT STATES 1  

(In tons of 2000 11.).) 

New 
jorsey 

Pennsy:-. 
vania. 

Virginia 
and 

Tenrw.isee 

Indiana 
awl En it 	roJorado 

Kansas 
lUios 	and. 

Oklahoma 
Total 
West 

Grand 
Total V ear 

1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1805 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1.9M: 
1905 
1906 
1907 

7,366 
9,010 
7,859 
8,502 
8,032 

11,955 
10,432 
13,658 
15,199 
22,717 
24,715 
22,815 
25,588 
25,775 
20 759 
33 396 
40,132 
52 021 
62,136 
74,240 
86,564 
88388 

107,048 

5,698 
5,340 
7,861 
8.082 
6,762 
7,416 
9,561 

10,265 
9,114 

8,945 
9,582 
8,802 
7,400 
9481 
8,139 2,427 
7,218 3,365 

8,631 
8,805 
8,259 
8,603 

12,180 
12,301. 
14,893 

c 23,044 
30,167 	 
38,060 

5,698 
5,340 
7,861 
8,082 
6.762 
7,416 
9,561 

10,265 
9,114 

13,162 
14,495 
12,684 

8,776 
13,181 

110,566 
10 583 

631 
8,805 

" 8,259 

I . : 8,603 
12,180 
12,301 
14.893 

, 28044 
30,167 
$8,060 

18,201 
• • • 	1.6,792 

17,594 
19,427 
21,077 
22,279 
22,445 
23,860 
26,243 
28,711 

a 31,383, 
▪ . • . 	a 213,596 
2,173 26,7991 
3736 31,9961 
1,595 34,578 
1,506 36,370 
2,654 44,449 
4,020 46 098 

In 38„750 
• la 44,896 

in 17,096 
877 la 47,659 

4,871 le 47,740 
6.599 45,357 
6,260 48,238 
5,200 56,103  

28067 	33,765 
31,532 	36,872 
306831 	38,544 
32,606 	40.688 
35,879 	42,641 
42,894 	59,340 
46,342 	55,003 
48,505 	58,860 
54,569 	63 683 
67,711 	80,873 
72,765 	75,328 
66, 1 48 	89,686.. - : 
66,552 	81,499 - 
76,5051 90,980 
70,930; 	74,399 
89,397i 	99,980 

106,768 115,399 
120,246 129.051 
115,627 123,886 

13,083 132„219 1) 140,822 
144,747 c 156,927 
146,918 d 159,219 
171,809 / 186,702 
178,704 201,748 
195,327 225,494 
211,552 249,612 

4,217 
4,913 
3.882 
1,376 
3,697 

1 	• - 

2,500 
5,730 
5,230 
4,677 
5,870 
8,660 

13,465 
11,077 
13,127 
16,253 
16,667 
13.737 
11,992 
14,908 
14,001 

18,125 
19,533 
18,107 
78,806 

114,948 11 800 
129,741 11,088 
138,655 11,594 

11 087 
9,994 

12150 

Up to 1900, inclusive, the statistics in this table are from Ingalls, Production.. , 
and Prop(!rtice of Linc : „ 001.71901, from Mineral Resources of the United Statee; 1905- • 
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3,420 	5,561 

	

1,797 	3,008 

	

1,017 	 3,660 

	

474 	2,306 

	

633 	671 

	

635 - 	I 	628 
556 I 	710 	• 

i 4,046 € 2,035 

	

1,430 	1,364 

	

9,204 	2,207 

	

8,534 	1,055 

	

2,935 	476 

	

1,758 	920 

	

2,150 	546 

	

4,194 	463 

	

1,913 	148 

	

1,020 	507 

	

1,000 	391 
404 	11 . 
149 . 	14 
213 	14 
194 	20 
372 	21 
520 	14 

	

1,433 	8 
1,371 

	

1,493 	 
1,007 

388 . 1- 	
619 j 
364 1  
467 	. 
521 

2,204 
1,778 

Supply Exports 	Coroittroption 
Total 

8,981 16,324 37 	16,267 
4,805 14,805 	92 	14,783 
4,677 20,510 	19 20,491 
2,780 	18,780 	67 18,713 
1,304 	18,804 	720 18,084 
1,263 	20,263 	1,273 18,890 

1,066 	21,200 &II:026861  229t2i2606 
684 	28,636 

2,794 32,794 	746 32,048 
11,411 45,176 	745 44,431 
10,189 47,061 	426 46,635 
3,411 41,955 	63 41,892 
2,678 43,366 43,315 
2,696 45, 337 451 59 44,878 
4,657 54,997 68 54,929 
2,061 57,961 31 57,933 
1,533 60,393 	140 59,953 
1,391 68,733 	1,648 67,085 

415 80,677 	2,147 78,330 
163 84,245 	6,247 77,998 
,-)97 .,..., 76,482 	3,723 	72,759 
214 74,218 	1,804 	72,414 
393 	87,984 	1,530 86,454 
534 82,412 	10,130 72,282 

1,461 	101,848 	14,245 87,003 
1,371 	115,475 	10,500 104,975 
1,493 	331,168 	6,755 	124,413 
1,007 	124.238 	22,410 	101,828 

388 	141,210 	3,390 137,820 
619 	158,856 	3,237 155,619 
364 	138,866 	1,521 157,343 
467 	182,270 10,073 172,197 
521 	202,269 5,516 196,753 

2,204 	i 227,698 4,670 223,028 
1,778 	1 251.390 563 250,837 

Year Production 

1873 . . 7,343 
1874 . . 10,000 
1875 . . 15,833 
1876 „ 16,000 
1877, 17,5tX1 
1878 . . 19,000 
1879 . . 21,000 
1880_ 23,239 
1881 . . 30,000 
1882 . . 33,765 
1883 . . 36,872 
1884 . . 38,544 
.1885. 	40,668 
188G , , 42.641 
1887 . . 50,340 
1888. . 	55,903 
1889. . 	58,860 
1890. J. 	07,342 
1891 . . i 	80,262 
1892 . . 84,082 
1893 . . 76,255 
1894 . . 74,004 
1895 . . 87,591 
1896. 81,878 
1897. 100,387 
1898. , 114,104 
1899 . , 129,675 
1900.. 123,231 
1901 . . 140,822 
1902 . . 158,237 
1903. . 138,502 
1904.. 181,803 
1905.. 201,748 
1906.. 225,494 
1907.. 249,612 

Spelter 	Sheet 

COMMERCIAL CONDITIONS 

CONSUMPTION OF ZINC IN THY; INITED SverEs 
'(hi tons of 2000 lb.) 

3:37 

In the above table, consumption has been computed without taking 
into account the difference in stocks of metal on hand at the beginning 

1907, from The Mineral Industry. The statistics in the fourth column are the pro-
duction of Indiana up to 1899; of Colorado from 1903 onward. (a) Including Indiana, 
(b) Including 2710 tons of dross spelter. (c) Including 2675 tons of dross spelter, 
(d) Including 3302 tons of drom spelter. (e) Including West Virzinia, whose spelter 
is produced from Joplin ore. (f) Including 3300 tons of dross spotter. 
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338 	 LEAD AND ZINC IN 'PIE UNITED STATES 

and end of each year, stati.stics for which are unavailable over the whole 
period covered by the table. 

PwarucnION OF ZENC CiYaDE IN THE MsTITED STATES 

	

10,107 	9,172 

	

10,000 	9,083 

	

10,000 	9,083 

	

12,000 	10,899 

	

13,000 	11,797 

	

15,000 	.13,625 

	

18,000 	16,344 

	

18,000 	16,344 

	

20,o4)0 	18,149 

	

16,970 	15,390 

	

*20,000 	*18,140 

	

23,700 	21,496 

	

27,500 	24,946 

	

25,000 	22,678 

	

22,814 	20,697 

	

22,690 	20,498 

	

15,863 	14,391 

	

28,262 	23,825 

	

39,747 	29,708 

	

39,663 	35,982 

	

47,151 	42,775 

	

46,500 	42,266 

	

52,730 	46,929 

	

50,562 	54,034 

	

59,013 	54,081 

	

65,403 	59,349 
77,800 1 70,573 

	

85,390 	77.449 

Short 'Tons 

CIA/ANT)MY 

Metric Tons 

VALUE, :F.O.B. WORKS.: TIMOR LN ZINC 

Short Tons 

AT 80% 

Metric Tons Total Per Short Ton 

783,738 	$75.38 8,086 7,338 
700,000 	70.00 8,000 7,266 
700,000 	70.00 8,000 7,266 
840,000 	70.00 9,600 8,719 
910,000 	70.00 10,4(X) 9,438 

1,050,000 70.00 12,000 10,900 
1,440,000 80.00 14,400 13,075 
1,440,000 80.00 14,400 13,075 
1,600,000 80.00 16,000 14,519 
1,357,600 80.00 13,576 12,312 
1,600,0(X) 	*80.00 *16,000 *14,512 
1,600,000 	67.51 18,960 17,197 
2,200,000 	80.00 22,000 19,957 
1,875,000 	75.00 20,000 18,142 
:1,711,275 	75,00 18,251 16,554 
1,588,300 	70,00 18,152 16,398 
1,189,725 	75.00 12,690 11,513 
1,686,020 	64.20 21,010 19,060 
2,226,796 	68.00 26,198 23,786 
3,331,692 	84.00 31,730 28,786 
3,772,080 80.00 37,721 34,220 
3,720,000 80.00 37,200 	33,813 
4,023,299 76.30 42,184 	37,543 
.5,005,394 83.69 47,650 	43,227 
4,523,414 75.88 47,690 	43,265 
5,232,240 80.00 52,32'2 47,479 
6,257,361 80.43 .... , 	, 	.. 
7,731,100 90.54 

Year 

1880.. 
1881.. 
1882.. 
1883.. 
1884.. 
1885.. 
1886.. 
1887.. 
1888.. 
1889.. 
1890.. 
1891., 
1892.. 
1893.. 
1894.. 
1895.. 
1896.. 
1897.. 
1898.. 
1899.. 
1900.. 
1901.. 
1902.. 
1903.. 
1904.. 
1905.. 
1906., 
1907.. 

'Me statistics of production and price in the above table from 1880 to 1892, both 
years inclusive, are from the reports of the U. S.. Geological Survey. Apparently the 
figures for 1881-1888 are approximate estimates rather than totals based on reports 
from the producers. The statistics from 1803 to 1906, both years inclusive, are as 
reported by The Mineral Industry. The figures marked with an asterisk are estimated._ 

The production for 190(3 and 1907 includes zinc-lead pigments, and consequently is 
not strictly comparable with the figures for the pitlious year:3. 

The production of zinc oxide in the :Irtited States, with the exception 
of an insi.gnificant quantity, is made directly from ore, whereas the oxide 
produced in Europe is obtained by the combustion of spelter, its manu-
facture in that way constituting one of the important channels of Euro- 
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pean speller consumption. In considering the relative importance of 
the United  States as a zinc-produeing count7, therefore, its production 
of zinc oxide, reduced to the basis of its tenor in metallic zinc, should 

 be added to the production of spelter. 

CONSUMPTION OF ZINC WEITZ TNI THE UNITED STATES 

(Th.tons d 2000 I.) 

  

     

        

        

	 Year Production Imports Suppiy Exports OxucurnOion 
TIMM IN ZINC AT 80% 

Mettle tow Short tons 

1894 . 22,814 1,686 24,500 nil 24,500 19,600 17,777 
1895 22,690 2,273 24,963 24 24,939 	19,951 18,096 

	 1896 	15,863 2,286 18,149 2,324 15,825 	12,660 11,483 
1897 . 	26,262 2,7e2 29,044 1.869 27,185 	21,748 19,725 
1898 . . 32,747 1,671 34,418 3,925 :30,403 	24,394 22,125 
1899 . 39,663 1,506  	41,169 5,343 - 35,826 	28,661 25;995 
1900  47,151 1,309 48,460 5,656 42,804 	34,243 31,060 

.-1901„ 	46,500 1,600 48,100 4,561 43,539 	34,831 31,607 
)902.. 52,730 1,636 64,366 3,358 49,008 • 	39,206 35,577 
1903., 59,562 1,743 61,305 7,215 54,090 	43.272 39,267 
1904., 59,613 1,293 60,906 8,157 52,749 42,199 38,293 
1905.. 65,403 1,718 67,121 11,280 . 55,841 44,673 40,538 
1906.. 77,800 2,100 79,900 15,678 04422 4444 

1907.. 85,390 2,656 88,046 13,256 74,790  
. 44S4 

Previous to 1886 the only available statistics of American imports 
and exports of zinc white are for fiscal years ending June 30, which 11.1e 

of course useless for comparison with the production reported for calendar 
years. 

The imports entered in the above table represent only dry zinc oxide, 
besides which a small quantity of zinc oxide ground in oil is brought into   
the liMted States. 

Previous to 1897 the exports reported above include zinc ores, corre-
sponding to "oxide and ore" of the U. S. Bureau of Statistics enumera-
tion. There was, however, but little ore exported before 1897, when large 
shipments from New Jersey first began to be made. 

The imports of zinc white into the United States and the supply from 
1885 to 1894 were as follows (in tons of 2000 lb,): 

isf 

. 	 .. 

Production 	 
fr 	:Imports 

Supply 	 

5. 
1888 

18,000 
1,763 

19,763 

1887 1888 1889 1890 1801 1892 1893 

18,000 20,000 16,970 20,000 23,700 27,500 25,000 
2,481 701 1,343 1,316 1,410 . 1,221 	1,950 

20,481 20,701 18,313 21,316 	25,120 28,721 
I 

26,950 
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LEAD AND ZINC IN THE UNITED STATES . 

PRODUCTION OF ZINC' ORE IN THE UNITED STATES 

• There are no complete statistics of the production of zinc ore in the 
United States, but the output of the most important distripts, namely, 
New Jersey and Kansas-Missouri, is reported satisfactorily, the former 
by the New Jersey Geological Survey and the latter by the  local journals. 
the reports of which atv summaiized regularly by The Mineral Industry. 
The statistics of the production of those two districts are presented in 
the following table: 

PRODUCTION OF ZINC ORE IN TIM MOST ImpaRTAFer Dtstatcts OF THE UNITED STATES 

(In tons of 2000 and 2240 lb.) 

        

•- 

    

            

             

Year a. New 
Jersey 

Kansaei Year . New 
jersey 

b. Kansas 
Misaciuri Year a. New 

Jersey 
b. Itarme 
Missouri 

1881 49,178 58,2(X) 1888 46,377 102,350 ,; 1895 e 144,487 
1882 40,138 60,300 1889 56,154 106,750 18961 78,080 153,333 
1883 56,085 6$,700 1890 19,618 122,850 1897 76,973 177,976 
1884 40,094 74,300 1891176,032 145,550 1898 99,419 234,455 
1885 38,526 74,000 I8fr2 177,298 1.54,800 • 18991154,447 253,088 
1886 43,877 85,40(1 1893,55,852 139.770 . 19001194,881 248,446 
1887 50,220 98,300 ' 189414,382 147,310 19011191,221 258,306 

    

  

Year a. New 
Jeraey 

    

    

    

b, Kansas 
Miasouri 

1902 200,386 f202,545 
1903 279,4191234,873 
1904 250,0251267,240 
1905 1 323,002 '252,435 
1900 361,330 
1907 329,205 

, . „,„ 

280,062 
286,589 

• (a) tons of 2240 1b. (5) production of Joplin district only, tons of 200 lb.; in 
addition to the production in the Joplin district there is a small output in southeast-
em Missouri. 

The only statistics of zinc ore production in other parts of the United 
States, which are available, are very incomplete. According to The 
Mineral Industry, vol. 11, the production of zinc ore in Virginia and Ten-
nessee was 8420 tons in 1887, 11,500 in 1888, 12,906 in 1889, 14,969 in 
1890, 20,287 in 1891, 20,295 in 1892, and 21,000 in 1893. According 
to recent volumes of The, Mineral industry there was a production of 
3799 tons of blende in Tennessee in 1899, and 3968 in 1900. The pro-
duction of zinc ore in 'Wisconsin, chiefly Mende, was reported to have 
been 15,000 tons in 1900. Since 1898 there has been a large and increas-
ing production of zinc ore in Colorado, The output of that State in 1900 
was reported by H. A. Lee, State Commissioner of Minos, as having 
amounted to 77,984 tons of ore, averaging 42% Zn. That total un-
doubtedly includes, however, the ore that was consumed for the manu-
facture of zinc-lead pigment at Cation city, Colo., and for the manufacture 
of zinc white at Mineral Point, Wis. 
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Year 

1897  
1898 	 
1899 	 
1900 	 
1901 	 
1902 	 
1903 	 
1901... . 
1905.. 
1906.. 
1907..— 

. 
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EXPORTS OP ZINC ORE FROM THE UNITED STATES 

Short Tons Total V..itte Value per Tori Metric Ton!; 

9,251 211,350 $22.85 8,391 
11,782 '290,870 25.54 10,686 
28,221 725,944 25.7'2 25,602 
42,062 1,133,570 26.95 as,150 
44,146 1,167,684 26.45 	 40,040 
55,733 1,449,104 26.00 	 50,550 
39,411 987,000 25.04 35,746 
35,911 905,782 25.22 3?,571 
30,946 848,451 27.41 28,068 
27,720 733,300 26.45 25.142 
20,351 579,490 28.47 18,462 

„ . 

There were occasional exports of zinc ore from the United Stati!s previous to 1897, 
but they were not reported separately in the official statiAies. The quantity was not 
large in any year. 

STATISTI OS 0 PE IC E 

The chief markets of the world, wherein the prices which govern the 
zine indnstry are established, are New York, St. Louis, London, and Bres-
lau. The price made in London practieally governs the industry in 
Europe, although the business in Upper Silesia is transacted on the basis 
of the price at Breslau; the latter generally preserves, however, a certain 
relation to the London price. In the United States the business is trans-
acted chiefly on the basis of the price of spelter at St. Louis. The 
New York price corresponds with the St. Louis price, plus the difference 	 
in the cost of transportation to the two points. That difference is not 	 
merely the freight rate from St. Louis to New York, but is the variation 	 
between the rates from Kansas smelting points to New York and St. Louis 
respectively. The difference between the New York and St. Louis prices 
at present is $0.15 per 100 lb. The difference between the New York 
and St. Louis price varies consequently from time to time according to 
the freight rates, but for many years it has been quite steadily $0.15. 

Although the importation of spelter into the United States from 
Europe Ls practically prohibited by the tariff of 1.5 c. per lb., and the 
American price of spelter is consequently to a eonsiderable extent inde-
pendent of the European priee, there is nevertheless at many times an 
inthnate relation between the prices of the two Continentb, because of 
the ability of American producers to export zinc at a profit under certain 
conditions. The freight rate on spelter from Kansas smelting points 
to Liverpool ranges from $0.25 to $0.40 per 100 lb. (it has been as low 
as $0.22 per 100 lb.). Consequently, if at any time the price of spelter at 
London rises materially above the price at New York, the exportation 
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of spelter from Kansas to Europe tends to reduee the European price to 
the American level, or vice versa to came the American price to rise to 
the European level. 

The average monthly price of speller at New York and the average 
annual priee at London and in the prinvipal markets of Germany, for a 
long period of years, are give in the subjoined tables. The New York 
prices are as given in The Mineral 'Industry; the authorities for the English 
and German prices are stated in each ease. 

AVERAGE MONTILLY PRICE OF PRIME WESTERN SPELTER AT NEW Yom 
(In cents per lb.) 

May June July 1 Aug. Sept. Ott. Nag. Dm. c 
.: 	• 	1 	 

jail. 	Fal. Mar. Aprii 

;- 

1875. 0.56 0.46 6.35 1 6.75 7.20 1 
1876. 7.50 7.625 7.6851 7.80 7.875 
1877. 6.375 6.56 6.435 1 131 6.125 
1878. 5.625 5 435 5,435 5.125 4.81 
1879. 4.375 4.51 4.495 4.50 4.375 
1880. 6.185 0.58 6.625 6.31 5.81 
1881. 5.06 5.185 4.935 4.935 5.935 
1882. 5.875 5.685 5.495 5.375 5.435 
1883. 4.50 4.56 4.685 4.675 4.625 
1884. 4.2851 4.323 4.50 4.575 4.525 
1885. 4.31 ' 4.275 4.21 4.21 4.175 
1886. 4.40 4.455 4.55 4.55 4.50 
1887. 4.55 4.55 4.475 4.15 4.55 
1888. 5.425 5.35 5,10 4.85 4.65 
1889. 5.00 4.95 4.75 4.675 4.75 
1890. 5.41 5.28 5.187 5.085 5.35 
1891. 5.55 5.025 5.125 5.00 4.85 
1892. 4.69 4.62 4.89 4,68 4.79 
1893. 4.39 4.33 4.28 4.38 4.41 
1894. 3.50 3.85 3.89 02 3.47 
3895. 3.28 3.20 3.23 3.30 3.50 
1896. 3.75 4.03 4.20 4.09 3.98 
1897. 3.01 4.02 L4.12 4.13 4.21 
1898. 3.96 4,04 4.25 4.26 1 4.27 
1899. 5.34 6.28 1 6.31 0,67 1 6.88 

 	1900. 4.65 1 4,64 14.60  , 4.71 1 4.53 
• 1901. 4.13 1 4.01 3.91 1 3.08 1 4.04 

1902. 4.27 1 4.15 4.28 1 4.87 1 4.47 
• 1903. 4.87 ' 5.04 5.35 5.55 1 5.63 
• 1904. 4.863 4.91e 5.057 5.2191 5.031 

1905. 6.190 6.139 6.007 5.8171 5.434 
- 1006.1 6,487 /  6.075 6.200 6.0871 5.997 
1907.1 0,732: 6,814! 6,837 6.6851 6.441 

' 	• 	1 	1 - 	i  
1 	: 

7.20 7.30 7,175 7.175 7.275 7.275 7.275 7.00 
7.625 7.185 7.125 6.96 6.685 6.495 6.435 7.25 
5.995 5.7451 5.85 5.81 1  5.80 5.745 5.025 6.03 
4.435 4.625 4.685 4.81 I 4.06 4.025 4.31 4.88 
4.245 4.56 5.21 5.81 1 6.185 8.00 0.125 5.036 
5.31 4.935 5.06 4.935: 4.9:35 4.775 4.70 5.51 
4.875 4.875 5.06 3215311 5 685 5.935 5.243   
5.31 3.245 5.31 5.245:5.245i 4.995 4.685 5.325 
4.495 4.40 4.33 4.45 4.40 1 4.385 4.36 4.495 1 	" • 
4.455 4.50 4.57 4.50 1 4.475' 4.33 4.125 4.443 
4,03 4.25 4.50 4.56 4.56 I 4.525 4.525 4.345 
4.375 4.35 4.35 4.325/  4,2751 4.275 4.425 4.40 
4.55 4.57.5/  4.55 4.50 1 4.5251 4.775 5.40 4.625 

1 4,55 4.55 4,75 4.975: 5.05 I 4.90 4,875 4.91 
4.975 5.10 1-5.20 5.175 5,10 15.20 5.40 5.023 
5.573 5.55 5.275 5.06 1 6.0121 0.122 6.106: 5.55 :  
5.083 5.063 5A11 4.058. 5.02 4:83 4.75 5.02 
4.71 4.78 4.69 4.53 1 4.41 4.47 4.40 4.63 
4.27 4.13 3.89 3.69 1 3.08 1 3.65 3.80 .4075 
3.40 3.43 3.38 344 1345 3.36 3.43 3.52 

- 	• 3.65 3.75 4.15 4.30 1 4.10 3.55 3.49 1;3.63 
4.10 3.97 3.76 3.60 3.72 13.99 4.14 13,94 
4.21 42 426 4.18 4.17 1 4.03 3 89 1 4,12. 
4.77 4S6. :1 4.58 -4.67 4.98 1 5.29 5.10 1 4.57 
5.98 5,82 5.65 5,50 5.32 4.64 4.66 5.75 
4.29 4.28 1 4.17 4.11 4.15 4.29 14.25 4.39 • 

3.99 3.95 1 3.99 4.08 4.23 4.29 :1 4.31 4.08 
4.96 5.27 1 5.44 5.49 538 5.18 •1 4.78 4.84 
5.70 5.66 1 5.73 5.69 5.51 5.39 4.73 5.40 
4.700 4.8731 4.866 5.040 5181. 5.513 5.872 5100 
5.190 5.3961 5.700 5.887 6.087 6.143 6,522 5.882 
6.096 6.006 6.027 6.216 6.222 6.375 6,593! 6.198 
6.419 6.0723  5.701 5.236 5.430i  4.925 4.254' 5.062 

I 	•1 
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The . priee of spelter has been subject to wide fluctuations, especially 
in the United States, where the range has been from 7,875 c. (the average 
for May, 1876) to 3.20 e. (the average for February, 1895). The maxi-
mum price was attained at a time when the market was controlled by a 
combination of producers which was organized for the purpose of enhan-
ciw the value of spelter and was temporarily successful in doing so. The 
minimum price was quoted during the period of depression which followed 
the panic of 1893. 

The decline in the price of spelter which began in 1874 and continued, 
with only two checks, until 1885 is attributable chiefly to the new supply 
of rich ore that in 1870 began to be offered in the form of blonde. At 
about the same time the Uthted States began to be an important pro-
ducer of zinc, its importations from abroad dwindled down, and this outlet 
for European spelter gradually became closed. Simultaneously there 
was a heavy increase in the world's production. Up to 1870 the spelter 
product of Europe was derived almost exclusively from calamine. Mende 
bad been mined and smelted in Belgium as early as 1845, but the output 
of that Kingdom never attained much magnitude. The Belgian pro-
duction of calamine had been on the wane since 1856. In 1870 the Schar-
ley and Marie mines, which had previously been the most important 
producers in Upper Silesia, came :to the end of their resources, but in the 
same year the Mende of the district began to be utilized, although its 
production did not assume large proportions until nearly 10 years later. 

The abnormally high prices for spelter in the United States in 1875 
and 1876 were to a large extent artificial, being due to the manipulations 
of a combination of the Western producers, which was formed in the 
spring of 1875. In April, 1876, it succeeded in raising the nominal price 
of spelter 'to 8 6., New York, but production had been stimulated, con-
sumption restrieted and stocks accumulated, so that in June, 1876, the 
t!ombination was praeticallY diSrupted, this being followed by a rapid 
decline in the price. 1879 'and 1882 syndicates to tontrol production 
and price were organized in Eumpe, but their efforts were of only tem-
porary effect on the market, which continued to sag under the wei?.ht 
of the heavy production. During the decade 1881-1890 the exports of 
spelter from Europe to the United States again became of considerable 
importance, attaining a. maximum of 11,411 short. tons in 1882 (in which 
year the American production was 33,765 tons), but since 1887 foreign 
spelter has ceased to be of any consequence in the American market. 
In 1888 there wa.s formed! in Europe a combination of the French, Ger-
man, and British; producers to restrict production, which .went into effect 
inn 1889 and continixed to the end of 1894. This was probably the best-
sustained effort to regulate the price of spelter, but although it had a 

3  In February, 1895, spelter at one time touched 2.90 e. at St. Louis. 
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temporary influence on the market it could not prevent production by 
new concerns, who were led into the business by the attraction of high 
prices and large profits, and ins ends were thus defeated. 

Since 1890 the predominant features in the zinc market H have been 
the sagging of prices under increasing production in .the early part of the 
decade; the enormously increasing production in the United States and 
the beginning (in 1896) of large exports to Europe; the decrease in the 
cost of smelting in the United States because of the utilization of the 
natural gas resources of Kansas and irnprovementh in the metallurgical 
practice; and the increase in the cost of smelting in Europe because of 
the nse in the Value of cord, especially toward the end of the decade. . 
There was a period of industrial depression in both Europe and .Amerka:' 1  ' 
in 1803 to 1805; and a recovery, which culminated in a boom in 1899 
and the early part of 1900; followed by a depression in Europe, which 
caused a great decline in the price of spelter there, and sympathetically -
a corresponding decline in the price in the United States, although the 
period of general industrial prosperity continued here, save for a tempo-
rary setback in 190 1 and 1003. It will be observed, from the accompany-
ing table how since 1890 the American price for spelter has preserved a . 
rather constant relation to the European price, although spelter in...Europe 
can no longer, under normal conditions, enter the American.,..Market. 
Beginning in 1905, and continuing up to the early part of 1907, there 
was another period of great industrial activity, creating incremed demand : 
for spelter, whi -ch again carried ruices to a high level :, ..... 

AVERAGE ANNUAL PRICE OF SVELTER IN NEW YORK AND LONDON, rtEDUPED TO_ 

CENTS PER POUND 

Year New York Loo4on Year New York 
. 	. 

London 

1871 	 4.008 1889 5.023 4.299 
1872 „ .... • . 4.881 1890 5.550 5.048 

3873 	 5.691 , 	1891 5.020 5.049 
1874 	 4.973 - 1892 4.630 4.527 
1875 	 7.000 	5.232 1893 4.075 3.783 
1870 	 7.250 5.068 1894 3.520 3359 
1877 	6.030 r-r 4.333 	1895 3.030 3.175 
1878 	4.880 3.888 1896 3.910 3.308 
1879 	 5.0M 3.609 1897 4.120 3.803 

. 	.. 5.510 3.989 1898 4.570 4.143 
1.881 .... 5.213 3.538 1899 5.750 5 A05 
1889 	 5.325 1.693 1900 4.390 4.407 
1883 	 4.495 3.329 1901 • .070 3.702 
1884 	 4.443 3.110 1902 4.840 4.321 
1885 	 4.345 3.043 1903 5.400 4.560 
1886. 	 4.400 3.097 1904 5.100 4.913 
1887 	 4.625 3.302 1905 5.882 5.529 
1888 	 4.910 	3.932 	1906 - r 6.198 5.809 
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Year 

1896 	 
1897 	 
1898 	 
1899 	 
1900 	 
1901 	 . 
1902. 
1903 „ ... 	. 
1904... 
1905 	 
1900.. , 	• 	• 

.. 1.007 . 

Jan, Feb. Mar. April May 

$24.00 $23.50 $23.00 $23.00 $21.50 
22.125 	21.50 1 21.90;  21.125 21.60 
23.00 	22.50 23.00 24.62 26.50 
32.25 	48,37 48,411 51.50 50$0 
30.23 	29.36 28.46, 28.42 24.92 
23.73 	23.96 2320i 24.58 24.38 
26.75 	27.00 28.001 28.85 20.23 
34.50 32.50 25.75! 37.75 36.60 
32.12 3401 36.00 36.40 34.63 
51.94 53.65 47.40 43.93 	43.74 
49.33 49.25 45.30 44.00 	41.50 
46.00 	48.30 49.75 49.25 	46.90 

AVERAGE MONTIILY Piuc OF ZINC BLENDE ORE AT JOPLIN Mo. 

(Prim p.a 2001/ I. 0.1 Ore in Producers? Ring) 

June Ny Aug. Sept. Oct. Nov. 

$21.00 421.50 $21.00i$20.00 420.60428.50 $25.50 $22.33 
21.875 22.50 22.501 22.625i 22.76. 23.50 24.25 22.28 
28.50 28.00 28.37 31.00 38.70 36.25 37.00 28,44 

44.26 45.00 43.75 i 43.50 35.00 36.00 3844 
24.23 25.67 24.25 t 24.25 21.45 25.40 26.50 
24.68 23.88 22.82 21.63 26.15 28.24 24.21 
34.37 32.50 38.58 33.58 32.10 29.25 30.73 

36.50 36.00 36.00 24.40 84,40 80.75 30.00 34.44 
82.62 35.00 37.00 40.40 4000 44.25 46.13 37.40 
40.75 i 43.00 50.24 46.80 49.37 50.37 47.67 47.40 
44.20 I 43.88 44.38 43.20 42.50 44.43 46.55 44,82 
4700 46.801 44.56 41.00 41.76 38.60 31.50 44.36 

45.50 
25.00 
24.22 
34.10 

Dee. 12 
!nog. 	 

  

The statistics of the above table are taken from various volumes of 
The Mineral Industry with the exception of those for 1900 and 1901, 
for Which years the values reported by the U. S. Geological Survey have 
been adopted. The Mineral Industry and the tr. S. Geological Survey 
agree as to the values for the years 1896-1899, both inclusive. There 
are no complete statistics available for the years previous to 1896. The 
Mineral industry reports the following averages: 1889, $25; 1890, $23.90; 
1.891, $25.90; 1892, $22.50; 1893, $1925; 1894, $17.10. The Mineral 
Industry made no quotation for 1895; Prof. Erasmus Haworth, State 
Geologist of Kansas, gives the average for that year as $19.68. In the 
earlier years the figures represent the  value of the average grade of ore 
marketed. Since 1899  they represent the average value of ore assaying 
(wyz Linc.  

In the early part of the decade 1890-1900 the average grade of the 
ore produced in the district was probably between 56% and 58% Zn; 
certainly not more than 58%. About 1900 the average was probably 
very close to 60%, which is rated as the "standard" ore of the district 
A  good deal of ore assaying 62% to 63% Zn is produced, and occasionally 
hns assaying as high as 64.59. During the last four or five years the 
average grade has been about $8% zinc, which is representative of the 
present production.   

The zinc mining and smelting industry of the 'United States has expe-
rienced many consolidations, but nothing approaching the organization 
of a ti-ust, although such has several times been attempted. The owner-
ship of the producing mines is so widely mattered that anything like 
securing control of the ore iupply has been out of the question, and that 
being the case it has been too easy a matter to build new and competing 
smelting works to make the purchase of the existing works, at the high 
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prices demanded for many of them, a safe venture, which has been per-
ceived even by the most reckless capitalists. 

In 1896 many of the smelteries of Kansas and Missouri were consoli-
dated by the Cherokee-Lanyon Spelter Co., but a new lot of works imme-
diately sprang up, and in 1901 the competition of smelters in the gas 
field, into which the Cherokee-Lanyon company had been slow to enter, 
practically put the latter out of business after a brief, unsuccessful career, 
with a lot of worthless old works on its hands. In 1896 also was organized 
the New Jersey Zinc Co., which has elsewhere been referred to. This 
company is often called the " zinc trust," but it is not a trust, being simply 
a very big, very rich, and very successful corporation. However, it is 
a trust in so far as it controls the production of zinc oxide, which is done 
through technical experience and trade prestige, and in the Eastern 
market only by control of the ore supply. Also the New Jersey Zinc Co. 
has control of the production of high-grade spelter, a comparatively 
small business, which is also by possession of the sole ore supply. In 
1899 another group of Kansas smelters was consolidated by the Lanyon 
Zinc Co., and in 1902 still another group was purchased by the Prime 
Western Spelter Co., a subsidiary of the New Jersey Zinc Co., but as fast 
as works were bought up others sprang up and the only result was to 
introduce these large companies into the business and to some extent 
effect concentrations of interest, which on the whole was probably to 
the general advantage of the zinc industry. 

Previous to 1876 the domestic production of spelter was far from 
adequate to supply the demand. In that year the imports, both of spelter 
and sheet, dwindled into insignificance. In 1880-1883 there were again 
rather large imports, which were due to the offerings of European smelters 
at low prices. Since 1883 American smelters have had control of the home 
market, the importations having been of no particular consequence in 
any year. Since 1890 there has been a steady exportation of a small 
quantity of high-grade Virginia and New Jersey spelter. Early in the 
nineties the Western smelters also began to export their surplus metal 
at times of depression in the home market, and thus served back the 
Europeans precisely as they had formerly operated in the American 
market. 

The position of zinc in the tariff laws has been as follows: 
In the Act of May 2, 1792, lapis calaminaris — calamine — was put 

on the free list. It continued on the free list until the Act of Aug. 30, 
1842, when through an oversight (probably) it was unenumerated and 
therefore fell under the " catch-all" clause which fixed a duty of 20% 
ad valorem. In the same Act, " teuteneque" (spelter) was specifically 
made free of duty, wherefore it could hardly have been intended to make 
calamine dutiable. However, in the Act of July 30, 1846, calamine, 
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under that name, was made dutiable at 20E:i, ad valorem, which was 
peculiar, inasmuch as in the same act the rate on spelter was only 5`.. 
The Act of March 3, 1857, reduced the duty to 1:5 ( :. The AO of March 
2, 186I, put calamine on the free list, where it has remaimed in every 
subsequent tariff. 

Nowhere in any tariff law is zinc ore mentioned except as calamine. 
For 100 years the matter was of no consequence. There were occasional 
small importations of calamine, but they were of utter insignifwanee. 
Then a hot contest arose over the position of zinc ore under the terms of 
the Dingley tariff. This originated with (he importation of a considerable 
Quantity of blonde from British Columbia. in 1902, which increased in 
following years. The purchasers entered this as silver ore, free of duty, 
or as lead ore, paying duty on the small lead content. In 1905 the smeltenz 
of Kansas began to make large hnports of calamine from Mexico. The 
producers of zinc ore in Missouri beeoming alarmed at this foreign com-
petition sought to put a stop to it. They first induced the Treasury 
department. to order that blendo be assessed at. 20% ad valorem. tinder 
the clause in the tariff, covering metallic mineral substances, not elsewhere 
specified, which was effectual in ON cluding the Canadian ore, and then 
secured another order defining ealamine as hydrous silicate of zine only. 
which would have excluded much of the Mexican ore, the latter being chiefly 
imrbonate. At this the smelters entered a protest, the supply of Mexican 
ore being abundant and especially desirable. The outcome of the matter 
is well summed up in the following paragraphs from an editorial in the 
Enlineethig ami Mining Journal of Feb. 16, 1907: 

a In the matter of the protests of various smelters against an order 
fixing a duty on zinc ore a decitsion was made, February 5, by the Board 
of General Appraisers. Ily an order of the Secretary of the Trea,;ury, 
Feb. 10, 1906, it was held that the term ' ealamine in the Dingley Tariff 
referred only to the hydrous silicate of zinc, and that sulphide and car-
bonate O•es were dutiable at the rate of 20(: 1, ad valorem. The Board 
of General Appraisers has completely reversed the Treasur• interpreta-
tien of the law, its conclusion being that the earbonates and silicates of 
zinc are included within the meanhig of the term calamine, as used in 
the Dingley Act, and consequently are free (If duty, while the sulphide 
of zinc is also free under paragraph 614 as a crude mineral not advanced 
in value by any proeess of manufacture. subject to the qualifiration that 
any lead contents of these ore:, are dutiable at the rate of 1,5 e. per lb.. 
as prescribed in paragraph 181. 

"The decision as to calamine was a foregone conclusion, inasmueh 
as anything different would have violated the aecepted commercial and 
metallurgical practice of a century, as was done ignorantly in the Tremury 
order of Feb. 10, 1906. The fact that mineralogists had a more recent 
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and more restrieted meaning for this term, or rather some mineralogists, 
because among mineralogists there were confusion and difference over 
the matter, could not. rationally be allowed to supersede the preempiion 
of the term by metallurgists, who had never abandoned it from their 
common usage or lost, their understanding of it. The surpri.sing thing 
is that the Government should have considered it had any ground for 
ventest on this point. 

"Commercially this is the more important part of the recent decision, 
thasmuch as the bulk of the importations heretofore have been of cala-
mine, but the more remarkable part is that which relates to blende. It 
is to be adniitted that when the Dingley Law was enacted no one thought. 
that in a few years the United States would be importing zinc blonde. 
and when such importations were begun there was ground for the behef 
that Mende fell under the 'catch-all' paragraph, providing that 'metallic 
mineral substances in a crude state, not elsewhere specified, should 
be dutiable at 20% ad valorem, as the Secretary of the Treasury .  ordered. 
Now the Board of General Appraisers, guided by a decision of the Circuit 
Court of Appeals in what is considered io be 0. parallel ease, holds that the 
phrilAt?, metallic inineral substances' applies only to that elass of mineral 
substances in %%hich metal appears in a free state, surb as the ores of gold, 
silver, and copper. Inasmuch as the only ores of the above charaeter 
which are of commercial importance are those of gold, silver, and copper, 
and they. are specifically on the free list, this clause in the Dingley Act 
under the recent decision becomes meaningless." 

The producers of zinc ore canied the case to the U. S. Circuit Court, 
which on April 22, 1008, upheld the decision of the Board of General 
Appraisers. 

The first mention of metallic zinc is in the tariff act of April 27. 1816, 
wherein " zinc, teutenague or spelthr" is admitted free of duty. It. con-
tinued on the free list until the Act of July 30, 1846, when speller was 
made dutiable at the rate of ad valorem, and sheet zinc at 15.. The 
Aet of March 3, 1857, reduced the duty on speller to 4r," ,c' and that on sheet 
zinc to 12(‘,11 . Four years later, by the Act of Alarch 2, 1861, the duty 
on epelter was fixed at 1 0. per lb. and that on sheet at 1.5 c. per lb. it 
is to be observed that this increase in the rate was practieally coincident 
with the beginning of speiter production in the United States. In the 
Aet of July 14, 1862, the rate on spelter was 1.25 c. per lb.; on sheet zinc, 
2 e. per lb. The Act of June 30, 1864, further raised the rates to 1.5 c. 
and 2.25 e. respeetively. These rates were reduced 10% by the Act of 
June 6, 1872, but the reduction vals repealed in the Act of March 3, 1875. 
The rates of 1.3 c. on spdter and 2.25 c. on sheet zinc were continued in 
the Act of March 3, 1883, but in the McKinley tariff, Act of Oet, 1, 1800, 
they were raised to 1.75 c. and 2.5 e. per lb. respectively, and were 
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then reduced to 1 c. and 1.25 c. respectively by the Act of Aug. 27, 1891. 
Finally, the Dingley Act, July 24, 1897, raised the rate on speiter to 
1.5 c. and that on sheet zinc to 2 c. per lb. 

In the zinc industry of the United States, the labor question has been 
destitute of striking features. The zinc mining and smelting districts 
have been remarkably free from strikes and disturbam.es . The moy  
embarrassing factor in this particular has been the strikes in the coal 
mines of Kansas, -which frequently cut off the fuel supply of the smelters 
mid thereby checked spelter production and created market disturliances. 
The transfer of the smelting industry to the natural gas field eliminated 
this source of trouble. Both in the mining and smelting districts the 
conditions of living have been very favorable and the supply of labor 
has been abundant and comparatively cheap. For many years the aver-
age wage in the smelting works was about $2 per day, while miners in 
The Joplin district received $2 per day, and common labor all around 
was paid $1.50 per ten hours. Since 1903 the increased demand for labor 
has rruiterially increased the rates of wages, both at mines and smelters, 
but particularly at the former. 

As ilhrstrative of the increase in wages in southwestern Missouri the 
following data from the records of the Granby Mining and smelting Co., 
which 1 owe to the courtesy of Mr. Elias S. Gatch, are interesting. 
Previous to 1893 the wages paid to miners at Granby were $0.75 to 
$1.25 per day. From 1895 to 1898, they were $1.25 to $1.75. In 
1899-1903 they had risen to $1.75 to $2; and in 1903-1906 to S9 
to $2.50. The rate of wages at Granby is usually 25 to 50 e. per day 
lower than at Joplin. 
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6sse 	 TFIE MANUAL OF STATISTICS 

the ripraian Lands, amounting to some 4,600 acres, belonging to the Hackensack Meadows Co. cn 
the 1.14"-..".k  and Punic rivers, between Jersey City and Newark, N. J. 
Stock 	Par $=0 	 Authorized, $3,000,000 	Issued. $3.ocei coo 

Furmia DEBT 
1st and collateral trust mon., s per mot., due Oct., nos, Apr. and Oct   . SOW/Am 

The mortgage is for $3,000,000. Trustee, Standard Trust Co., New York. The bands me 
subject to call at roes and interest. 

There is also a mortgage upon the property of the Hackensack Meadows Co, for $1,211,0:0 
at 436 per cent., due ion. 

President, Walter G. Oakman, New York. Vioe-President, Anson M. Bangs, New York 
Secretary, Charles C. VanAnglen, New York. Treasurer, Frederick W. Walz, New York. 

Direetors--Anson M. Bangs, New York. William M. Barnum, New York. Pliny F. 
New York. Andrew Freedman, New York. W. C. Kinney, Jersey City. William C. Lam 
New York. Walter G. Oakman, New York. George R. Sheldon, New York. 

Main office, 3 Namara street, New York. 

NEW JERSEY ZINC CO. 
A corporation formed under the laws of New Jersey, October 3o, talks. The title was crag& 

mall7 the New Jersey Zinc & Imn Co., which was changed to the present style in zilon. The 
Wetness of the company is the manufacture of oxide of zinc and similar products. Its chief 
works are at Newark, N. J. 
Stock.. ...Par $zoo. 	 Authorised, $rol000,000 	Issued, $zo,cioci,aoo 

Stock is transferred at the office of the company, New York. 
Dividends at the rate of ill per cent. per annum have been paid on the stock of the caraway. 

FUNDED DENT 
Est mart., 4 per cent., due Oct., zoo6, April and Oct 	  $4,000,00ri 

The authorised amount of the LK mortgage Is $romoo,cno. Trustee, Farmers' Loan & 
Trust Co.. New York. Interest on the bonds is paid at the office of the company, New York_ 

President, Stephen S. Palmer. Vice-President, William P. Hardenburgh. Secretary. A. P. 
Cobb. Treasurer, H. S. Wardner. 

Directors—Mark T. Cox. Witham P. Hardenbergh. August Heckacher. D. B. Janes. 
Stephen S. Palmer• M. Taylor Pyne. John L. Riker. Edwin M. Squier. Samuel Price 
Wetherill. 

Main office, Newark, N. J. New York office, 7, Broadway. 

NEW ORLEANS RAILWAY & LIGHT CO. 
A corporation formed under the laws of Louisiana, June 12, Kg/. The company is a reor-

ganisation of the New Orleans Railways Co. The latter company was formed under the laws 
New Jersey, January 28, 1902, And acquired practically all the street railway and lighting facilities 
of New Orleans, the system having a total of iso.so miles of track. It was a combination of die 
following companies, which are controlled through ownership of their stocks : 

New Orleans City Railroad Co. 
New Orleans & Carrollton Railroad, Light & 

Power Co. 
New Orleans & Pontchartrain Railway Co. 

Orleans Railroad Co. 
St. Charles Street Railroad Co. 
New Orleans Gas Light Co. 
New Orleans Lighting Co. 

Details as to the reorganisatioa are given in the MANUAL for rsoy. 

Stock .. Par $zoo...Authorised cc"n" $2';'3°°,13°3  I Issued ,' c°11" Saci'°°°'aci°  $30,00n,cco pref., zo,000,000 	 pre ., zo,000,coo 
The preferred stock i15 per cent., non-cumulative. Transfer Agents, New York Trust Co_ 

New York ; Whitney-Central National Bank, New Orleans. Registrars, Morton Trust Co.. Nee 
York ; Hibernia Bank & Trust Co., New Orleans. 

The first dividend on the new preferred stock was zi( per cent. 9uarterly, paid January zs. 
1906, and similar payments continued to be made, the dividend periods being January, April. 
July and October. The October, non, dividend, however, was rrauced to 6s3i cents per shale, 
or of z per cent., and the January, moil, dividend was passed. 
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	 /J....)oog  

Kansas Natural Oaa Company, 
SY-U-X7Viarrill7WWFil-Vanogor. 

Slate of Kansan, County of Allon.ne  
he It nuoembeeed,that on this 7 day of Nay A.D.1009,that Wore me the undernigned,ft 

. rustics at-tho-Paa.ce-in-and--for.-county-and-stota-aeonasaistranme-.101.a-flnttf-and-Myrtetle—
(.otionose flniff,Nnilie Chnpmnn,noo Sniff and J.N.Ohnpmen her huebnnd,who.is  pernonnlly 
nown -to-fee--bo-be7the-earoo-personerwho-executed-the'within-instrument -Or-writtng;and-ouoh—

pernone duly aoknowledged the exocution of the ammo.' 
--lrf-Tiferit011rITIWFUNT71 	nnve nerounto not my ha—iNC-HTS-TifyiniErffiTC2rayTinn. year 
ant abovew writton. 

. 
- 

. W.C.Alfordauotioe of the Peace for said County. 
8.1,a 1. 02_or_14O14.8_s_QOitlf,Ls.Lauldn, lo 

no IT Nenomberod,That on.xlixt thin 7" day of.May AtDA094before me the undnrsigned n 
Iustiiie-or-the-Paace4pagi,14-6-in-and-4eor-eounty-and7state-atoriran-idTearre-STSTNniff-rmd . Ida-- 
gaff his wife,who in personnlly known to me to be the same persons who executeA the with 

. 

in-inntrument--of-writ-ing-and-eumh-porathr-dul,7-niknowtedvd-G1111-11110111711311-6f-the ohme. 
In W.ntimony Wheroof,I havo hernunto set my hand and affixed my see) the day  anAjeor 

above written. 	 W.C.Alford. 
JUO.tiCa_a_thuLialue_in_and_for_said_County...._____ 

., tate of California, 	County of Kings, 	sa 	 . 
Do-It-Remembore ,I,That--on-thie-12th-c1qy-of-Ney-A...11...1909.,before-me-Lhe-undnrn1gned-a-Not.----- 

ry Pebliu,in and for the county nnd state aforonald,oume Prod Cation 	who is pernonally 
nown-to- ne-to-be-Ohn--noune-person-who-oxeoueed-the-within-instrument-of-writing-ond-such-- ' 

,erson duly acknowledged the exeout,lon of the same. 
• 

_ _ 
Ih tootimort7-Who recit te 	n 0 	et my hand and affixed my ofFIC111 sool,t"c day 
d Yoar.:411.02.1-mmilken, 

. 	.Ruesell, Notary Publio. 	 • 
1y commtseion-oxpires-Oeo.2M r191 . 
;tato of Colorado, County of Arap 	oo 

Bo Itibinomberod71'hat-on-thim-31- 	-or-Uny-A7D719C9Itrwrerw-na-04- undbreignbd7d- Mbrail----  
'td,lie,in and for the oounty and otnto nforemaid,osmo AlOnxo 2.11niff,divorced,who is per- 
oonaily known to me .to  be the same poroon who gxsouted tho within inetrumont of writindod 
ovi such person duly_ACIftpwledged tho executken_of_tdiejugfift.,____ 	  

In Testimony Wheroof,I havo hereunto n 	nd and affixed my. seal.the day and year 
bove-wrItlen . 	 . 	. 	. 

qphE 	eon L.Rurton, 	Notary Public. 
•-•'--°' y uomienion-expiroe-Deer37th h.93.o. 

,tnte of Coloiado, 	County or Arapahoe, 	no 
' He I t-RNSSIDISMIGT1111t-bh-thIr5 lIfirlif . 	A.m.9139-1711iFFil fSe -evidiiiirwiikl;17. Wati-ir 

blig,in snd for tge county and state aforeacid i camo fleece Hniff wv1 William Snifr,who_in 	_ 
orsonally known to no tO be the snmo persona who executed tho within instrument of writ-
ng_and_ouch_pornon_duly.-Acknowledged_tho_oxeseution-ot_the_name. 

_... 

__ 

In Teatimony Whareofj haves hernunto aot my 	. 	d nnd affixed my coal,tho day nnA year 
bows-written. 

------- 

..----- 

-- 
__ 

. 

n 
L.Hurton, 	Notary Public. 

. . 	S EEC ------ ly-commission-dxrirdb-Ddt7i7t1-1910. 
tote or kennee, Montegery,  County, 	ws. 	____ 	_ 	_ 	_ 	... 	. 	. 	. __ 
Re It iiimeiidilred,That on 'Ours 14th Aoy of . 	§,before mo,thn undorsignodot Notary 

tiblic Within and.for_said:oounty_and.otato,ceme-a-C-WeDowell,Bonnral Manager of Ito Kann-. 
a Natural Gas Compony,to me pernonnlly known to be the some pernon nbr executed tho arovn 
nd.foragoiwg-inntruwont-and-to-we-du/y-aokntaledged-the-eeeoution - or-thnnrwe in the man- - 
or and form thernin net forth an the act end deed of such corpor 	an 	 . 	.. 	. 
"witnoss -my -band -ann-notateia17nonI;the-dby-dlid-yTKP- lastrAbblil-  ritgi, . -' • 	- 

	

V111liam Lute. Notary 	 _ . _ . _ 	__. 
y comMionion expires June 8,1913. 
Filed June 1.5,100c at 11 A M 	R.L.2/10elpfiOn4—RagiAtcm-ME-Dea 

. 	. 

% 
Commissioners Order. 	 • 

_Defore_theIkterd_of_County-Commiesionore_of_Allon_CountY,Kansan.-__-_____ ____ - 
In the matter of a Petition of Prime Western Spolter Compeny,a Corporation,for the 

Acluoion-of-its-Smetter-Stte-from-tho-RonAdarioe-of-tho-Cttx7of-dna. 
. 	. 	ORM.  

nu now on thi77th nNy or dune 19097a--1-VelWak ra.,appeared-51.16i-Witiiii-MFlter Com-
my,a'  earnorationi by C.A.11.doSnulles,,tts 4,. anilatayAsenennagoroallbuctorjlatalaily_. 
ts nttorney,before the Board or County Commissioners of Allen County,Kannes,nitting in 
ho-regu1ar.June-soesion-1909.o'r snid-board,and-thon-and-there-Auly requonted that the pe-
itdon of onid Priem) Western flpelter Company praying for an order of amid board exelnding 
ertain-proiserty-belonging-to-naid-oompnny- tron-ther-tmorporated-limita-of-the•CitY-of - Ows -
lion County,KanSort,(eA more partLcularly doecribed in mad petition) filad in tho office 

n( been duly [Avon an regnired by low,and_proof thawsf dukTiled in . e0d pow4ty.Clerkn_ .  
-- f-the-Coprity-Clorlf-Un-110-1001- dry -VrAff1171909TANTINNIWirorthis -Irpirri1ifftinTstliohliffv= 

.-friloTho now oonsidored and sated upon hy 'aid board;and it furtRor appearing that no 
a1stnotrationo-02—ablaolicusILhod_b1en_nade,either_ozally_nr_in_wwiting,natLthat_there_were__ 
o persons present before said board remonstrating or objeoting to maid petition,tbo borrd 
hereupon-took-the-aane-oonaideration-ond-adjourned-further-aotion-upon -thr-anme-unti 

• 

• 
------ 

he 9th day . of Juno 1909,at 1 o'clock P.M. All parties present being duly advised of such ._. 	_. 	. 
- lonttnunnce - nnd- adJoUrnment-of- tha furthor -consideratiOn-of-sold- pntitionr- 	_______ 

And now on Cho Vth d.y of June,19T at Wolock,P.U.,tho nntd potittonor rnor 
n vnpininAln ettornevoind thorn lining no other p.rsona rorenntrnting nr nblocting tn 



the semn,the board or county conninoioners continued tho further henrinG or enid petition 
until-the 15th-dny-of-june)1909 at-2:00 -o'olockiP.Malfor -the -reason-that-the -cheirman-of---- 
anid board woo unable to bo pr000nt.A1) partioe being duly edvised of such continuance and 
Adjournment'of-afirn-VetitiOh. 	  

And now on the 15th (Iv of June,1909,nt 2:00 o'olook,P.M. the  Aforesaid petition of the  
•nid Plane Weatorn Svelter Company oominG on for further and final conSiderntion of said 
board of oounty,commiseioners.and.the said bonrd being.fully advised_in.the.premiess,and 
there boing no renonntrations or objeationa to'snid potition,either orally or in writing, 
• nech end rill-of-the members of said hoard of-county oomni.nloners-being duly-entinfiod;- 
thot the *rid potitioner,Pilme Wootorn Hpoltor Conparby,is the owner of the lands eought to 
ho oxeluded orherolnefter-demeribed;theC'esid -landb-are-Unpletted;thwc-oxid-pgigtign-megr-
onted is in due and lova form and that due nn4 local notice of the tine ond roam of hoer-
ing'or the - anne - of - thd-Caid- Pltitfon-hae been-given ne required by lsw;tilat no privire 
rights.wil2 be_injured.or_Andengered_bY_the Granting_ot_tha_said_petition end_the_exclud- _ 
ing of the lande therein described from the snid oity of Gas;that the public will eufrer no 
loSe or-inconvenience_thoreby4that the prager 0_1,1e-said-petitioner ohould -and-ought -to 	 
bo granted;thereforo, 

It lo -hereby-orderod -ond -diracted -by-the -board -of -county-'oonnissionern -of -Allen-County, 
Koneaa,that the prayer of the p , tition of the Prime Western Sooner ComPany,a corporation, 
riled-in-the bfride-Wf-thl-CdShCy-Clerk-br-Alliih-C61741T;Xiinediciii-ilbriCird;bi-IBB UirIia is nerebx_nranied arid that the lands of the paid petitionnrtowit;  

Iai-Yho Routh Ilaini) of the South-west Aepirter (4) of the North-east Quarter (4717W-ffcTIT- 
	 tionji.o.,51birtymt.e.4_932.)451UshOhigito._Trionty,-fnutOdl_Rangs_ila,linatean(-19.)--known_as-the_triwu. 

Western Spoltor Company,Worke No. 1;and 
-- (b) -A -troot -of-land-looeted-in-tho-North-half- -of-tho-South-nast-qunrtor-(i)-nf-snilt 	 
Section Ho.Thirty two(32) denoribod so follows,Reginning at s point Eleven Hundred ond Piro 
(3105)-foot "wist-a-thiniciftinmst -FFnliFirehirtiiiiinifarigiirtoi-61-)111111-TWaion 
fhArtynkto(NLyownEhloNo.Ttronta-four(gALBLy3ge_.No.kini ) thorklo_munion_Wthirr—
teon end one half (134) ohains,thencs nouth ten nnd thirty eight ono-hundredtho(10.38) 
chaino,thonce-000t-Thirtson-and-oneehalC_C1*--chaine,thenoo-North-Ten-and-thinty.-sight 	 
ono hundrodthn(10.36) chaine to the point of boginminG,known an Prime Western Spelter Con- 
pany -Worko-No.2 	  
be,nnd the came are horobrexcluded from the boundaries of the City of Oan,Allon Coun&Y, 
Kanoos,and - thAV-dnid-raidO-10-dxbliladd-bd-how-11Cred-Iffd-herINftWr -lraid-khd-ablidOlid-Fi 	 
though it had never beanspnrt.orenid oity'and thht the boundaries of said city shall re-
main the name au they 'minted at and immediately prior to the making of thio order of 
excluoion_save_and_excopt_in_the following_panticulans,tomit' 

That the western boundory lino of amid City of Oae running south along the winter of 
said oeotion-No.Thirty-two(-32).-tirminote-where-thenane-interseots-with-the north-west-cor—
ner of the South half (4) of tho South -weet Quarter (4) of the North-oast Quarter (i) 
Sectlon . Thirty-two(32.hand - thenco-run-east-along -nrid-north -lino -of-the -said -south-half - ( 11) - 
to the north-east corner of :mid aouth half (1),thenoe south along the oast line of oaid 
South hat - 
Hundred.an4.five(1105) fneA mot 9f the north:gast enroor_pt_lho_gputh=aaot_opqrtor_aLlf 	 
said Soction Titirty-two(312),thonce south Tan nnd thirty-eight (10.38) hundredths chnins, 
thence moot thirteen -an4one -ho3t-(134) -ohnine,thonoe -North-Ten-and-tnirty -eight-hundredths 	 
(10.35) chnino,thoneo west to tho said control line of said soction thirty twp(32),ond 
whero the onme - now-interoects-with-the-horetofore west -boundary-of -tho -eity -of flasiend—
thanes said boundary shall run south along sold central line Ar oaid Soction Thirty ts)12) 
and continues 
+Menge in boundory and tho pxolunion nr Abil_WPS.deo0/..13MALIMIWW4_shoXl_in.nA_NOY_OtrOlt 	 
and thia •rdor is made subject to the right of way and property righte,es tho none now 
existo,of - the Port -Soott,Wiehita-&.western - Railwny-Company-4-the - Minsouri -Paoirio 	 - - 

Cempanyhas well as the jurisdiction nnd authority of the eaid,tho City of nan,over the 
pone as such now - ekints;and -furthor - provided,that -the -oald'petitionor Prime Wootorn -,Wpolter - 
Company monnenta nnd it is mado a part of this order that the :mid the City of Oas,shall 
have porminsion-td7wMdtaiirrk-thonouth"faiiirnot-iiiWWidiig-thIltg.- (30)- foiT- in'iridth,ffbm 
the Southern extentiop of_04.hor.pein_ntrent,yegno_gtrget or Toylor_Here0._in_ep14_,O.W._ 	 
over and scrolls the tract herninimfore dosignated as Prime Wentern apolter Works No.1,in a 
direct.lino.from_pither_of_the_aforepaid.etroote,which-the -said-City-may-decide -the.most 	 
desirable to the station building l000ted on the right-of-way of the Missouri Pacific Rail-
way Compmmy,but-ouch-privilege-nhell-be-at-th.-expense-or-osid-O -City-ss-to . the - mointoneneo -
thereofond if the asme he fenoed,it shell be at tho.expenee of said city And prpper cox-
muniestinglIntos - shell-Westgblished tn-either-We- thnnbrilauroppesitiCeadh -otrierbt-
suoh point as the said Smelter Company,ito successors or assigne,ney dosionto,' 
- It is turther provided andmnde a part of this ordor that nothing herein ahall be oonstru-
od as.in  any.woy. 	roliaxing_the_said,tho_nrina_Weatern_Speiten_Company.02oorporationsits 	 
mime:learn or assigne,from ite proportionsto share add liability for future taxes on the 
premises herein-exoludedAnsoeseary -for-the-payment-of-tho -water-workm -bonde -heretoforo 	 
voted and limed by said City,togethor with the interest due,and boconing due thereonor 
other -bondo-now-exTotrng-annnsound-by-sord-lityTOW-OVNOF-ThabV5dnIOS-Tf-anp-kin5-fOr 
its proportionate payment of whioh tho paid company wan,1%1 the time of the grantinn of this  
Arder,liiblA but-iiin company 0511 now and hereafter not be liable for the current taxes 
or aAid__Oity,Ae  levkacursuLyonr th-PicroorLany_ahher_indlhAndnenn_of  Ama  
ammo from time to time might soorue,or Amy clefs' or obligation of said city,or any proper 
tionate -part-on -the -same,on-either-thereof,exoept -mo-to -the -bond -issue -end-kindred -indebt 	 
odnons nbove referred to,if any other therm' be;and the taxos annually leviod by said City 

- shAll - oonform to -the -provisions-hornoriond -the - County-Clork -of -Allen -County,Kansenvie -hero 	 
by ordered and dirocted in making uprand preparing the tax rolls for the oity of Oas,Allon , 
County,KennifaiiaidYmiTiTtilWly alonding the sone artireh iTiirin thin oTail7 diMia. 
ed,to extend and oarry no levx_pf time againol_InJd tract of lond for_Pity MrPoOPALOSIRSL_ 
as provided in this order,but that said sroots or lend for general pmxingepurposon and'lhe 
VOT ibuo_lovios_that_go_to_maka_mp_tha_same,shall-be-liated,xelued,anneseed-and-taxed_ln.mn-
Townohip,Allen County,Kanean,and the School District in ihich the some ia located and the 
naid Clerk-nhala-nxtend -the -sene-upon-the-tax-rolls-of-said -Allon-CouhtyiKenoselin-oonforn 
ity with this order for the year 1909 and thereafter,provided that when the chid bonded 
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and kindred indebtedneee of nnid City of Gan in fully paidonid lende shall be entirely 
dropped fro.. the tax rolls' and *easements of wad City. 

ARS 11, 13 fWthr-WW-SITIO-THWVITilrinWITIF-156-Elit'WPWS-Kt-reTlgtlfiRrtITS-FLORITIriff thrpra=--  
ceedinpo of thin boatd,and that the County 'Clerk centifysopy of the seme.to  the Register 
of Deeds of Allen County,Kannanould likewino certify copy to the Mayor and Counoil of 
the maid 	fity-dtAaapfillen-CounLy4Kanaaa ,The 

. 
In Witneos Whernof,the anid board of County Commisaioners of Allen County,Kansan,heve 

hernunto-eubseribed-their-nemenTthill--15th-day-oT-Jano-ATDr1909. 
(Signed) 	0.H.Reynolds. 

OHM) 	 G7XVISX1f5e= 
• C.A.Pronk. 

•Attest; 	 • 	 County Commissioner:3. 
R.R.Culbortacq,Countx ql4r)t._  _ 	 ....._ 	_ 	._ 

State of Kenna:i s ) 	 Certificate. 
County-of-Allen-den 

/,the underaigned,Coudty Clerk of Allen County,State of Kensan,do hereby Certify epon my 
honor-an-such-Clerk-and-under-the-seal-of-Ky-ofriewTthat-the-eferogoing-te-a full,trun 
and correct copy of the original order made and filed in my office in the above entitled 
maaii7M-3W-The sane appears upon the records in MY office. 

In TRetimony Whernofa have hereunto subsoribed m/ neegues sugb_Cplintyt:91Arcand efrumg 
hereunto the coal of mild office this 15th day or •unelA.D.1909. / 

R...E.-Culbootson,--Couhtk-CLink 
Piled JOhe 16,1909 at 2 P.M. 	R.I.Thompeon, 	Register of needs. 	' 	''' 

' .. . 	 ........../ • 

ntIl or-Sate. 
Know All 4on By These Pr000nta,that I hare this day sold to Lutia flarrackmaa all the 	 

growng f every kihd that I now Wm in Allen Co.,Kansas,ThirETTI or sale in 
RlYmil_tO_AcCure_the_ekid_Lutle_Barrackmon_on_a_cerlaln_pr.cM1Airy_note_e_430_Date.given 
prant,1909. 	 June 16,1909, 	. 

Rarraokmen, 
Piled Jum,18,1909 at 3 P.n. 	R.L.Thompeon, 	Register of Deodo.  . . 

- 

. • . 	 Right or Way. 
In-oonniae-ation-odnone-fITOni-nolvraT(111-00)-the-rsomipt-of-which- in -hornhy Reimer.-- 

edged ,The Monarch Portland Cement Cempeny,inaorporated under the lnws of  the State  of 
aneas,or nunMllit7CMIT517dirtioreby grant unto the IEEMMilar767Z -Company,inoorporaria-un- 
or the laws id' Kaneas.Humboldt.Kaneas,ita aggglesoroand aaaigns.the right_to_lmaneintain 

. 

• 
.perate and remove pipe to be usecil414..the tranaportetion or gan over its land in Allen 
nu ntyiState-of-Kanana rbaing-aout 	quartar-or-Rootion4l0,Tonnahip--26,Rangs-M,3%-aoreal- 
ore orinea l ee shown by"Exhibit A* nttaohed herpto,whioh is a part nf.thin contrect.The 

lenda-deecribad-ere-what-nrs-knnwn-na-the-Onment-SiteTakth-ingrean-and-egreen -to-and-frmr 	 
the name. The said Grantor to fully une and enjoy said premises except for the purposes 

efillY-117ATiten. 
Said li 110.0._e_2.1.P4-Abal ,  ke_1114d_upon_a_otrID-CitaSpti-DPLAS-SX0fled_0014.2eet_in.w4dth 	 

' 

through the property l Commencing at south line or "Greebtield" lands,thence north went 
shall _to_a_point-on-thi-nonth-line-of-theNnrdner"lnnd-,being_12 ,50-fast-more_nr_lesa,and 	

at the request of the g•antors be turied so as not to interfere with the oultivation of 

' 
She-noil-or-the-laying-if-ptpee-by-the-granteer7The-sum-above-mened-in-in-pnyment-full 
ror the right above granted and for'the &image which wIallbe done to dromfenons,and moil 
rn-raymumaihrnrhing mil ophratirrtn—firerTriliiir)trui-hvie 	ney VA7Ia- d.DIMaRsa 
hioh may be done to  cram and fence, herenfter by lnyingimaintaining  end operating  am 	 
ine,other that the first one ltd or by removing my line shall be paid % by the grentee, 

and_and_in_case_ot_disegroemont_ne_to_thr_a • ni_thoraor.,the_sone..aliall_be_determinsd-by— 
three disinterested peroonn,one of whom a 	1 	ohonon by the grantor,another by the gran- 
tee- and-a-third-by-the-two-thun-chomen.  

Witness our hands and swan this 16th 	4ytopi.th R A.D.,1909. 

• 
. 	 -ThR-MOMMIlagirTrCURICI-UeffUnt-00.1 

. 	 rt 	ON.Connit,President. 
illiak Keith,Seorotery. 

. The_H etolt 
),.. 	F 

. 	t.. , 	. A.Rvens,Prest. 
P-.-Pu 	or. -. 	n-eman-1-ge . 

'Mate of Keneas, County of Allen, 	 ' 	. 	 . 
Re-l-t-Rentomb aro dr hire-on-Chte-16tir d ny-of -Vone A713719097b e 1' ors-raw; u-N o tiry-  puel to 71 rrsall—

for said Couni.yond Sotto crime O.M.Connet,Prenident of The Monarch PoAlrind Cement Com- 

..._ 

unny itncfl9flfl nm 	Portland Dement Company,to no pera- lly 
known_to bc_thil_Emte perGona dasoribqd_in,And_who_sxmnarsLidnt...romegoing_inn 	um 	r....4end_ 
du?.y acknowledged the execution of the same. 

In-Witness..rihornof-I I-have-he-eunto-net7my-hand-add-akfixed_my_neriuinl_n ,tvel, 0, 
and year last above written. 	 Lit...%.1. 

- II ex o 1-0er dnerT—Hot nry Publte 
lAy coma s a ien expires .1uly 3 ,1912. 

-pelltr:/— 	- iyatm-p—ur libol,  riTh iibTff. iliTd-1Wd-rioiVfil it E P-A-7:0017-00 
• 7 
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	 1,1MTPrT THP mu FR and PRODUCER. 	 - Clubbing Rates Made  

• 

*32:g2c(,== :13:5CS:ICSM 
$ 	$ 

OVER. FIVE MILLION - -: 	IN 1910 	 :- 

We Sold Bank Drafts to the Amount of 	. 
We Received Deposits to Amount of 	. 
We Cashed Checks to the Amount of . 

oT.Esz— 

. 	. 	$505,586.00 
. $2,109,848.00 

. $2 782 874 00 , 	. 
$5.398,30E3.00 

We furnish these figures simply to give you an idea of the enormous amount of business handled over 
our counter during the year just past, and we are going to do even better this year. 	We are trying to give 
our customers the very best there is In banking. 	We have- tried to make the words, "FARMERS & MER- 
CHANTS BANK" synonymous with the words "Safety. Uprightness and Courtesy " 	We have tried to make 
our institution something more than a money-making machine and while we have hewed close to the line in 
regard to what we conolder safe banking, we have tried so far as it was ill our power. to help every one 
w ith whom we, as an Institution, cam* In contact. If you are not already a depositor, open an ac-
count today, and enjoy the superior facilities offered to you through your association with the 

FARMERS ck MERCHANTS_BANK juN 
Your Deposits are Guaranteed._ 

$ 

everyiday one of tazatiou, in 
which the Mare of eseb pert, in 
tin banal of a seb-m• mute 

ill protection la •ufliceint cam 
palmation for the co-relative 
burden that IL is compelled to 
assume At least If we have a 
cam within the reasonabie seer 
elm of the pollos power 11i above 
explained, no mole need be said' 

The Maine then protruded to 
'Justify the laws unclar tile p..lice 
Owes. The police powers, lie 
•aid may be put forth In aid oil 
what is sanctioned by usage, or 
held by the prevailing morality 
or strung and pieponderantl 
opinion to be vastly and IMMO 
dintely necessary to the public: 

e re 
Tile law. mine tritium Mid '  

limit, he held 

The niwd that the suipoinn 
✓nu ri of the United Salvo hal 
n1111invil tim thtlalionia du pm 4 	 
wart in upholding Um mania 
tionallty nt de /Wilk. 'a honk 
guaranty law Wild imenvoll with 
utinsidemldu lotto net helium' 
tarday. WiU,lii fifteen manta. 
•itet M. Li I ut net, af Um Wan,  
VIII National flank, lad IVIIII1e111t 
• telegram announuing 1.1.• 110 I 

@Wiliam of vial 
d

▪ 

isouRilloit In political and bank 
log ol elm of Cho Oa 

rne ascii &ailed waft 11101 il 
LIM Nellie Htnte brink el Noble 
...mad nnr it N, I 
ea al, the other defeisiluoi• hang 

Insintru of she mato 
banking Y141•1141 and Cho bane 
renninasion•r, It w•• a MIMI 
erlubuded In January, llann, I. 
UM tile tleuosh rue  suran‘y 
plat guserally, Ilad Ihrillifli Os 
gun In Ma beige Ibi Me Noble .  

COWNGVItif GET SMELTER 
Tulsa World Report; one 

Landed Here. 

Npecial to the World 
Colllnevile, Okla • Jan I 1 — 

• he thing winch had been pox 
nog thd people of Colionimille 

for ems time piss what means 
the moon of Lhe Sonia Fe (AIM 
di. and the party of 	nra 
mukluk pill south of hale wan 
biarned today when definite in 
forma.lon wile gamed concern 
log the removal to this phial of 
the Prime Western Smelting 
Umnpany of 1.16,K-inset 

It is understood that deducts 
ito isemallnn of the deal wee 
made In Tu ka yosterJav 501000. 
Planta IN men and C A Deddl 
III.1 ol the melte, tog compeer I 

Mom whet win bin kmrnad, Ilan 
Prime WeeLorn oomplute will Os 
tablleh • ire bloc* alnu smatter I 
Just II Mill of 10. 1 
timmil hors and The 
Wromple imp a/ready Mid off and 
aura ived, nild ii I. presumed 
that the smelling Bemoan, Iii 
1.11 Is mitabllehlog a sm iii town 
await, 114 Went, wan% It In us. 
therotaid, Will mei In Ilis *sigh 
burins it if 111)UJ100 

chin tor Om ohlordel rowans for 
Pflillt Vint 

am onfnoOny (rip, Iola In al. 
plass is Lilo if w•tla n 
IPA WV mu ill iltlf MO 

will U iii pp./lupins It 'Ns 
plant grim fully edieleited, sin 
ola. 	101111 

It 11. uoderatond that the smel-
ting company has coimidered 
preposmene made by Talmo. 
and Tulsa'. Como...rend orgatil 
muon bat thee could not over 
We. the treasure which the 
company holds in the cn• ef Wan 

Cothins.iile pt located on the 
Boma P. •bout 15 mile. net& 
and east et Tuls& Local men 
have admitted the attempt to 
Mud the smelting eon' pane with 
in the pai .e,erSI weeks It a 
nal, to day, h.twever. lih.i much 
local henget will be &tired be 
reason of the luesung of the ono 
eel mm cii near if, Tulsa 

The louation of Ina company at 
001111oville, It uncial-Aloud, did 
not involve the gueltilon of • bo 
non, the it meitme unmeany 
choosing that place only bemuse 
of no ownwroliip of nu rrounding 
gas land. 

and 11 lward I. the imam 
ol . new law Kiln In Clal swore! 
Judge Honda will be romunitlfei 
ed by .11, ee am first and vary 
eelalent end wawa tuuelmIng 
Judge of Llig county noun of 
Rion eounty. 

ledw• hulled to report the loul 
dent of i ha 11/11118 of Ilat Ihmeon 
UNIDO burned un Nadi Veer. tad 
and NI% 11Y11110.1 wee cadm hurn 
ghoul Me head jo Wed ddry 119 
Inettnuall, u Int 	lItusily 
olumutd out of WWI° ami 11.1111111 

Inge Hien len dial at Idle 

Who a It. Ilepalsti Ws Insist*, 
Mehl. esti Wad turriali ill ills Ae 
Joni oemetery nisnalsy. 

GUARANTEE ACT 
. IS HUD GOOD 

Oklahoma, Nebraska And 
Kansas M 	 Are 

Constitutional 

Washinetnii, 	Jan 11.—The 
hank 	law. of Oklahoma, 
Neb 	d Kansas were de- 
eMred coneututionel today by 
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UNITED STATES PATENT OFFICE. 
CHARLES A. H. on SAULLES, OF GAS, KANSAS, ASSIGNOR TO NEW JERSEY ZINC COM- 

PANY, OF NEW YORK, N. Y.. A CORPORATION OF NEW JERSEY. 

ZINC RETORT-FURNACE. 

1,0414977. Specification of letters Patent. 	Patented Oct. 22,1912. 
Application filed April 22. 1911. Serial No. 522.671. 

    

'o all whom it may concern• 
Be it known that I, CHARLES A. H. DE 

S.-tutaxs, a citizen of the -United States, re-
siding in Gas, county of Allen. State of 

5 Kansas. have invented certain new and use-
ful Improvements in Zinc Retort-Furnaces; 
and I do hereby declare the following to be 
a full, clear, and exact descripdon of the 
invention, such as will enable others skilled 

50 in the art to which it appertains to make 
aiid use the same. 

My invention relates to zinc retort fur-
naces of that type wherein the exit flue, for 
the products of combustion is located at 

15 one end of the furnace chamber, the retorts 
or muffles being supported, as usual, in an 
inclined position, in a number of rows one 
abose the other, and being heated from be-
low by the combustion of gaseous fuel ad- 

20 mitted through a series of gas ports asso-
ciated with a correspondmg series of air 
supply ports. 

In the. furnace hereinafter described, the 
arrangement of the retorts or muffies is 

25 duplex, in the sense that the combustion 
chamber is practically divided into two 
compartments merging at the top in a cen-
tral down-take, whose wells serve to sup-
port the shelves or ledges upon which rest 

30 the rear ends of the retorts. Each of these 
compartments is heated in the same way, 
that is to say, from gas and air ports dis-
posed alternately in longitudinal series 
along the base of the ledge-supporting wall._ 

35 In a symmetrical arrangement of dupli-
cate compartments of this character, whose 
products of combustion are conducted 
through a down -take common to both, to an 
exit flue located at the extreme end of. the 

40  furnace, the draft of the chimney upon the 
gas and air ports varies progressively from 
one end of each compartment to the other, 
and to such a degree that there is a corre-
sponding non-uniformity of temperature 

45 conditions in the combustion chamber, the 
portions more remote from the exit, end for 
the waste gases being less efficiently heated. 
As a consequence, in order that the charges 
in the retorts may he finished or worked off 

50 within practically the same working time, 
some sactifice in the amount of the charge 
must ordinarily be tolerated in the less effi-
Clently. heated retorts. 

My invention is designed to avoid this 
55 difficulty, so as to permit the retorts, what- 

ever be their h;cation with respect to the 
exit-flue of the combustion chamber, to he 
equally heated, and therefore to be worked 
off, with the maximum charge tor each, in 
practically the same chile, thereby propor- 53 
tionately increasing the output of the fur-
nace as a whole. To tliis end, I supply both 
the air and the gas to the furnace, under 
pressure, from suitable mains and provide 
the branch pipes, leading fTom the respec- 05 
tire mains to the air and gas ports of the 
combustion chamber, with independent reg-
ulating valves. By appropriately adjusting 
these independent valves, according' to the 
pressures prevailing in the mains and ac- 70 
cording to the draft of the chimney, I am 
thus enabled to realize with substantial ac-
curacy equalized conditions of temperature 
throughout the entire length of both com-
partments of the combustion chamber,—a 75 
result which, so far as I am aware has not 
been heretofore accomplished in furnaces of 
this type. 

In the accompanying drawing Figure 1 
represents a cross-sectional view, partly in 30 
elevation, and partly brolten away, of a zinc 
retort furnace embodying my improve-
ments; Fig. 2 represents a longitudinal sec-
tional view thereof taken in part on a cen-
tral plane, and, in part, on a iSlane indicated 85 
by the irregular dotted line 2-2 of Fig. 1. 

Similar letters of reference indicate simi-
lar parts throughout the several views. 

Referring to the drawing, A indicates the 
supporting foundation for the retort cham_ 90 
ber B, which, as shown, is divided into two 
compartments having a central longitudinal 
downtake b, which communicates at one end 
of .the furnace with a suitable flue c leading 
to the chimney stack C. The retorts d for 98  
receiving the charge of zinc ore and reduc-
ing material are supported in the -usual 
manner in an inclined position, and rest 
u-ith their rear ends upon the ledges a which 
are supported by the vertical walls f of the 100 
downtake b, said wails being suit hi 	t 
tressed by the arches h. 	- 

At the base of each of the compartments 
of the combustion chambie are located a 
series of air ports and a series of gas ports, 1 05  
which are preferabl ,  • assembled in pairs 
and alternating with each other, the. pairs 
being preferably spaced It substantially 
equal distances apart, sp as to control to.,  
temperatures prevailing in the respective 

EPA7-001703 
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zones of the furnace to which they severally 
belong. The air ports i communicate with 
an air pressure main D, through the instru-
mentality of a series of branch pipes tn., 

5 each of which is provided with a regulating 
valve n for controlling the supply of air 
therethrough. So also, the gas ports a are 
connected to a gas pressure main E through 
the instrumentality of a series of branch 

10 pipes s, each of which is provided with a 
regulating; valve t for controlling the 
amount of gas passed therethrough. The 
air pressure main D and the gas pressure 
main E for each compartment of the com- 

15 bustion chamber are conveniently located in 
the arched tunnel F and may be supported, 
as shown, upon the tie rods v, or otherwise. 

The mode. of operation of the furnace will 
be apparent. 

By means of the regulating valves for the 
air and gas ports, the relative quantities of 
air and gas to obtain an equalized combus-
tion throughout the length of both compart-
ments of the combustion chamber may be 

25 accurately determined by the skilled oper-
ator, or may be varied from time to time as 
circumstances may require. 

Having thus described my invention, what 
I claim is:— 

30 1. A zinc retort furnace, provided with a 
combustion chamber having an exit flue for 
the products of combustion at one end there- 

off, zinc retorts located within the chamber, 
a series of air ports and a series of gas ports 
opening into the combustion chamber below 35 
the retorts, an air pressure main and a gas 
pressure main communicating with the said 
air and gaS ports respectively, and valves 
for controlling independently the air supply 
and the gas supply from the mains to each 40 
of the air and gas ports; substantially as 
described. 

2. A zinc retort furnace, provided with a 
combustion chamber having two compart-
ments with -a central downtake, an exit line 45 
for the products of combustion communicat-
ing with the downtake at. one end of the 
chaniber, zinc retorts located in the com-
partments, a series of air- ports and a series 
of gas ports opening into e&ci compartment 50 
below the zinc retorts, an air pressure main 
and a gas pressure main communicating 
with the air ports and gas ports respec-
tively, and valves for - controlling independ-
ently the air supply and the gas supply 65 
from the mains to each of the. air and gas 
ports; substantially as described. 

In testimony whereof I affix my signa-
ture, in presence of two witnesses. 

CHAALES A. H. DE SAULLES. 
Witnesses: 

A. D. TERRELL, 
BLANCHE GOES. 

Copies of this patent may be obtained for live cents each, by addressing the " Commissioner of Patents, 
Washington, D. C." 
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no Injurle• or 1o••• 1,1 II ■ • 	•• •• •• ■ • . 	Ti • 	I 

The 1' rl Inn! 	 1 1 1 	•••% 	• • 	1 .• 

er _nine o clorl. 1-4.1 hi.hi 	I 	•- • •I• 
mated Oat the rspert. 

	 • : 	• •• • 1  '• • • 

1 I. 1. • 	• "- 
Cennty will eLir•ea on • 	0..' •.' •ho• 	, 	• or-% t 
send dollar. 	e.-,11 	1. , 	-•• 	I • . 	\ I • . r 
roaeted Iola to.14 that t 	 I.. 	 .r 
town. were •:r..:. 1. and n•: t- !• 	r. 
was lamaked a•:•1 ela•trt,  • •, 	•:. 
Phone conner.Ion- let • er . 1 	•• 

down and 	...I'. Ira rottt le • • .7/ 	•• 
r a:to:dated Pre-• -..ort 	n 
ear becao•e rf 11- 1. 	 - . 

Chorrh l'z• iain•d Mer.f. 
The •or.e re• J:11 .12 f-• •11 	io 

nor:I. ..motel the lu 3 Pr.. t 
char.•1: Mull a: .1 eaul -qtd 	: 

expriete ra 4 teie•.. to (Mil •c Th. 
roof and war.• if the - •19:0 
him are in a Ilea: ,  and the •:ye-de r.n I 
ntain entrance- •tre torn itx-w • F, -. 
and hnu•etop• In the leintedoa ii 11. 
hy ben- tlarratei. 

The furnace aher'• at the rilre - 
Western plant 'Ca three n 
a mile east et Inla. were 1 low n • e - 
rni Immediate': caught fire 	Fiirn 
binek• were ..terdro%ed 	Fettral [cr.; 
lairds and ktIn• were tom In the 
afro. The rria-room bulldin;• off cr . 

1 • 

.% 

1 

t- 
rl 
tl 

Ic 

ot tho 	• •.'..• I 	fa 
.' 	• 	• '11.'1 	• 	o4I' 

• 1 • e. 	in I •w,-, ..1' 

Itr !.. 	- 1. • 

I. •% le -or 1 io 11, h" • 
ti "..I i 	.:-• I 	:- rt • 
1 mfl.• I on 

11 the 101 1 I teem,  no ,  F.' 
the lime ttl thi• -tom 1 he l'fe an amoupt of 	Imperfec• 

o .1 .ou hoehit, in : r.tttoa thnt  retablIsItei with ell 	clear 
thInkIne onpIe a new talaie for health r 	1 ••• tu.t aL the flrernan ohm 
Len/Minn. far In e‘et +a, of nny addl .1 	r• plant 	he workrura a' the 
t'onat %aim- that. tio. war 113% plat 

pt rk 	• 
•C It% notherhIr 	-10•1111 %eight both 

•'.le• nf the rItteoten c•tr•full% heforr• 
1,sitl•-t their 'aro ttrat to the creation 
of imanliarc ronditlen• within the 
chr Ihnit• " 

•• 

▪ 	

et, Imp/ ti mow :Ind the feed 
d To. II. . 	it. atto r 

a•zonl. rwttniate that sel.ral hundred 
I :wit- had bee, ropnrled .1own 

- 
%rt Cil-ann. the n 	pimloc. 

raldier. WAS nn the Job thl, morning 01 the liacne. road.ter mid wa• enulo on  
• innonted picture. of the. ruins 	ed.u . tli wile wheel...On the night of r , 
ca. and lo!.1 ili•plmeil In 1113 wIndon4 Aupt•I I?. 1917 . a tall can't to I " o••• 
thl• flier llllll n are the re-nit 

The folloa- int farnter• 	

More • 11 wage aborts the ear an+ 

imuthw cat of town are antonree.tilloisi; 

11.Lolsnanattinre.„.  tdleutplotthronr earoflieth •ecr;to: Ko_:,::  

men &roe tiw ear to the atatton and co  
F. praline' , -111111/4 Iroot. etrved or de- 
' timed h% tornado toad% 	Met It 
fIreen. Ear! Ilicks. Mr %rano% NIra 
4Inath. Mr. Dawson, %%alter Jone• an.' 
Ertile Ititah 	The+e f a: rpm,' reside lit 
a tit-Ariel rani:Ina from thr•e to 
:8 at- lie•.1 :Ina °Oh 	fala 

returned to the gamer Vothing ,,. 
aince 111. been heard of It. Fnder- : c , 

•herIff Sutherland will arrIse In I.!ber tn  
. 	 1 ‘n  al late Intifada 
, 	1 et 

To tmike prohibalon efferthe alma .t. 
et bet 	 a uperat 5clin Sew limn!,  

I ait nigher -torm a might Wee the state hate 

•hlre May I. leading manufacturers; " 

been:summoned to a :-., 
Storm Path 11:0 Mlle's II ble. and bustnec. men front all pr.- lions 0 t.,  

in Kanan• o'er the entire terrlinr,,coreferencr to be held at Concord ID- 

h.twnert WIr•It. , -• 4.14 %loran Pl.t.en "a,. EPA7-001707 

as 	.: 	.0 1.  •I •1 	1..t......t..  .lapit.tiL:. ;: ,ra ;;;IL:st ntli.:(  t. r cr.otneert 
rrent 

II ' ha 	j. 	t 	rot tlo• ma ' 	er% of the en- 
' 	line "or+ 	The pier. was elt, 

• •I 	 Ir.  • 	 ' 	!••': '1" the car Itatn •ho-k and tPis • 'I • 	• 	• • I of,  tit • I! 	the flreman 	ob3'.1% 	raied 
• • 	1.1 	• ne • 	• 	1., r 1 • - frcm f.re whitI, meet I 

• S n 	. • t• 	I- • ' .rn • a r 	• 
h, • • w - 	la 	-e% 2 

, 1 n 	-. : 1.1 	! II • "ron: • 0- 	r. 	I t-ntm'an.' inan.wry 	ttr 
ti 	V 	1 'V ••• ■ 	Fr..1 	Itritti• 	r: 	lita• is reat'l fro .111 	earth- 

:- 	t!•.: 	rA•thil roe.] •it F. 	r a' e 	lInS la the third true that 
Ln 	::•hmelt ,o-t 	1.1-: bat-1t 1 f! e line h.La log n tett 	yenonIstIon. 

t...• 	r rh-rt - % 	3 Ilre and flood . the plant war 
ii 

• 

t 	••• • ' ne 	:It .1 	lar, ii. tht't and I Intaxan as 111 	•non 	• 
e 	1 the rc F. 	! ••• •Ini. rc 1. for oe.m. 	a; ao. Ta"t al.n 

• .1-n 

. 	
1• 

1.11.•os, 	 Tho• lor• .-ffered le the Inla Elec- 
t- .111'1.01 	111,1"1 	 Ir.( 	Ia • latol :It ,S7,•11a, 	me 	cm• 
a a:talt. I,  No :. 	 ..01 , I.,. I to  ars . 	li1( h ittll ri vet ate 
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IR. 	I 

I 

kr„ t's • 	. 
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- 

: 	 : *be'. ere City plant of Ike Prime W 
- @Ir•ne a the matt reliable industrial p 

I < • "- Bre witkh (aliened. 

• i• 
stern Speller festivals; has operated far ears aid lase isay;been regard ed 
at. In this section. The farnaces and seiti Itere risine by lhe eyeloae and 

^ 

• 

Vr• 

I innlyan., manager of Ow 
Eittlri. tint. io  reit') tor an earrh- 

Mt. Irc the third time that 
(hi line hat he•en rert• of commission. 
kfier a ftre :1r1,1)ood„the plant wat 
re oi!t and 1.1rodeanjll soon b., 
rends fro. Ta::t aboo ,  

kto toone4 • 1_ 
I 

Pfhe lees •o•ffeit‘d br the Iola Eiec-
tr.c is ;laced :A I $7.e.0(1. 	Time rent- 

too ear% ohl.lt will ci,.ernte 

iu. ..:n anl to tar neather. 
1,____1.... 	• 

The elo, I. al lite iota Ilecirle power 
h.' ,  s.• tells thr tone of the Morn, •Thn 
run 'int, -tnt-In.1( pi Incite mlantet 
ri'D r n.r.e ie.( ..• the fireman shnt 
de' n tie plane. Tile  norkmca at the 
it ••••-s• h it.- a itrinr r signal urranged. 
ttlym a ■.barni apprrn. hr . the current 
Is • ..t off and the TnanItiery of the en-
tn, /Ins Flops Tlio -Juice nag tilt 
P . / Jii*1 as the ca! -listn shook end this 
a t of the Menial probably In. ed 
r• Miler b..% frrrn far whit h soot I 
Isa•e fellowed 1 

. 	; 
s. soon ge ll.e lines can be put up 

"tIlann.  '! ager'  ttif 't of the Feril Telephone 
...pan" had sixteen operators on the 
h and they rendered heroic service 

t.' Icere down. 
siting Immediate connections. None 
the loCal wi  

I •  y-- , 	• 
I. E. PoWell announced this after-

s, un that thirty-shr tornado- claims 
ad beent flied -with him ett to three 

thug afternoon. 	Insurance 

•

! 

- 

agents estimate that 'metal hundrel 
harms had been reported done. 

Art Gli•son: the nide-at:al, photog-
rapher. was on MC job thls morning 
nod mounted pictures of the ruins at 
Cr°, and Iola disLied In hie windows 
this afternoon are tho result. 

	

The fnlionina farmers 	rezli1.11; 
sonthweet of trin'n are amonethose 
✓tporting borne inst. atnyed or de. 
atroced by tornade today 	Mrs 11. 
creen.Ear! Dicks. Mr Arthar. Mrs I 
S mith, Mr. ilaw,on. Waller Jones and 
Ernie Rush. The-e farmers reside In 
▪ dt.trlet ren;•Ineri from three to Imur 
nal, nest nod • oath or Iola 

Storm Path l..O Niles little. 
I aat night's ttonn wrought bat nic 

In Kansa•!, oter the entire territory 
between Wichita and Moran. Passen-
gers corning from the west this after-
noon describe one I ng ser es .of 
wrecked buildings all the way. At 
Piqua sedleysi small tidings,  were 
destrote or rare•allY blonn down 
Yates Center sustkIned los. of lie, 
erai !hothead dollars. Foue or Dye 
houses there nerd torn to pleces-but 
through some great fortune no lit es 
were lost . The rain which.Lnueciedtd  eed 
the stores in Centeall: 	 
more than an inch at Wichita and has 
snaked the ground pretty thoroughly 
giving new lease tan l fe for the wheat. 

C. E. HE. TON DEAD. 
Wor.I has been melted here of the ,  

cealls of C. F. Benton, former at-, 
•Inrney. which otcurred in Mimi AnJ 
gale., Calif., Saturday, February ?I. 
Mr. Denton sac isw partner of A. 

Campbell of this city twenty yenta 
ago. After leaving this city he one. 
(Iced at Ft. Scolt, Ile was general 
attorney,for the Ilissourl Pacific rail-
nay for many years wile headquarters 
'at that place- 
. Benton moved to CaAfornla, where 

he retired from active practke set eral 
years agtl. Mr. Benton and his wIfe 
nere in Iola for Walt in December. 

Deildie his wife he la surelted by 
three Iona who were In Callfornla at 
the time of bin death. Dean Benton 
Mee in Kansas City, NO. 

• 'r 

. 	. lie Injuries or sin, s. . A • % r • ■ .• , , 	, 

" 	
I . I  

. , - 	Tha 'cyclone struck Iola rthrtIr  

: - 

Cotety will etcred orta Iron:red tho.a.' i . 

.. • 	- 	aged dollars easily 	lte;.orts • l.a.e .,s  

- 	reached Iola today that thc nraeo , 

I ; • • theme were struck and much ..ro• •  ' 

- Welidarnateed antLdettrosell Th;r-Ir 

TAlirfle cOnnections between teams are .6 
down and it nm, Impossible to ere sp. 
?nieciated Press report trent Karon, ; 

.: N City beisinse of the ranitreri lir,- : I 

I • 1 • 	' chorch 11;maced dent. 	
i t 
!.. 

• - - 	
The force reaultin; from dig wrol- .. 

. 	.- 	 . 	 . R 
rau•el the 10:3 Press, t,ritn • 

It 
• • ebarrit. built and equipred In IN...:  

Coll.petWe Of / 4C.O.V. to COIN so  

and wall.. of the main andlto; 

inm are In 3 heap and the incesle ant "I 
mgtu eatrences afre sh-ire down F; •ci ,f.3  
sad houvetope lo the Immediate .1. in- ..', ..1

.  

ler were.  damaTe1 	 lb 
The furnace sheds at the I'd,- ., 

•'Western pliat Na I. three-quarters o; ._ 
a idle east of. Iola were liosn cte• •  

• rid Immediately caught Me. Fi• Pi . 
, 

bkiCk1 were eessroysd. Fe ,  gral toed 
. sheds and kilns were lost In the tar& P 

- also. The mtv-room buildings. off:cr. If  

ri 	 ..1.11 	hi. b are .3.1h• 

dn si lit oero n rect.,: and 1.0 .1,1 

le h., Inn,. are mi.., Ir•l” 

foroll ,•rr f.ttlt. - , !waled on the 

-Po 	r at !lin its•l ii a-- I in re 
t 	f•-e -t 	 •sa. 

•ohl rh.• 	.•r -e 
ed I!.. Ito l.er-hn ha. I arn 

• Da; 	;n. • I. near Ihe Kat. 

.•:. 	 .i -`0 trail:. mere 

no', I 	Tfe ref:net. pleoeri. , tit• 
f•I 	1.3 - • a•z•••••,T1c TI •onn 

nt 	-to 	the r.dtrh ri 	sr- 
n doe..n nn ,  the IlI tarn 	 II 
•rk- f.I5 a a. 10.1 %VI 	a .11 
•.1 rit 	4.1 lel 1 he !ran: ro-. he* 

e I 	I•nnott and Fr, i! 	dirml• 
nr on the Iola 4...ER-obit rolsd 

n F , horidt 	hla hi= barn 

o vr I w Paaari to'.1 a r.poron• , 
t."..- •!•ene 19!1•4 a.td 	;the, 

Tr •!,) ■• a en Ow rod. ros.I 
hda  

afternoon front lime i-dimly attorney I 
of Seward county. idu umeaui. stating Dm, 
that a car answering the description 
given In the circulars •ent from ,hert. 
would be held until u rn  
Identify the car. 	• 
, The F A Northrup 
In Annual. 1 0 17. No 
found sInre. A warrat t ass made out hase 1 
for Sohn IThe by the cal Olken is. own 11 
no name ass given fol (he pariy hell retie, 

' at Liberal. 	 nnnow  
k Rite dollar orkard Is offered for had 131 

the return of the car ind an arld.tion- Manes 
ta\fifte dollsrs sill a given by thd reign 

Circlars el•Ine a de erlpeon of the be de. 
owher for the conlon of Me thief., These 

u  
ear were sent tn e..r county In Kell i nst 

The Northrup car 	a a 1917 model m iller  

ei 
aa. and the surroundl g states. 

nf the ilaynes roadster and was viol.) 
red :w!th wire wheels. On the night of free  ” 
August 19. 1917. a 	I came to th.' , 	,,,, 
Mores 0 	the ear wn '1workla 

to the 

in Job 

kept asking that th rar be seat 14  li 	f 
. miler 

the Santa Fe depot One of the 
work  - 	

the I 
men drole the car toj the station and cortVo 

n 

returned to the garage Nothing  

tf rob.:e 
al late tonight. 

Pince itts been heard of II. Under- • ec,.... 
sheriff Sutherland will arrite In Litter 

 	. 	• 

To make prohibal 	eiTecthe 'when the de 

!stuffs. 

it becomes opera( te in New ItamP- !direct 

!lance 

Jthlre. May I. leadin manufacjarera i  ,,, ill  
and business men trail all sections of ' •" hers • summoned to n the state have been 	 midst to- wh  conference to be hel at Concord 1 
ear. 

	en 

rent strived to 
• ) 	"riel 

. rise Iola Flectrk Pnwer Plant sheen 
three limes. Fires and Menlo hese wereled 
line. has operated far sisters ',ink The  eb, 

tail it f e 

• 
EPA7-00170e 

American men taken from the health-
iest nee period frmt.  the rank mid file 
of industrial Amer a. has brought to 
rfe an amount of ph”leal Imperfec-
tion that establishes with all dear 
thinkta a  people a new tattle for Arable 
renditions Far in •Nress of any addl. 
tli m a l %slue that the unr has piami 
on rk. 

"City antherltles should neigh both 
shirt of the nne.tien car-quits-  before 
gising their aranctInn to the creation 
of InsanItary condidens within the 
city limits." 

•: ." Meted that the pervert .  Ions In Al:es ,, 1  
wejaine Odor% last nirlp. It Is 0-1. ; r. 

- 	-• 	lbe ear barns and for.r cars were coat- 
' - idetatk dein/Misled. Tins whole build-_ 

' 	Ingle a•mass of wreckage. Only .c 
• • !".gar can be repaired. The smote static 

and-item= lines in the -tower hnuse 
‘•■•••.b"-- • Inled-shattered and workniten OTC iltIST 1..i.kg.;=•••  . today repairing them.: Manaser Louie 

Laaniesur benne to litre the ptant la 
- 

- 	 • 	• - 	- 
• -- 	• 	. 	. 	• 

; 

The Heat lest isit. ,es, 
'hereh 	 bed 

a c

• 

linchers Nu 3..... 

I• . 	 „ -And-

▪ 

werehous 	 melter Se. I  	gems ea were not affected.' 

	

ir -••■ • 	- zelaklax Electric Pence House. 	I. E. R. R. c;r• sheds 	  
if the

e 
 report

a 
 s reaching Iola St-o.4.(47 - 	-The darceye at the loin Elee tric ire tru at le-t one !Lin !red barns 

•Bail 

	

, 	 way  powf, Flint was slight bnt in the roomy mt., Moan dos-n last 
night 	As soon as ihe connectlens 
between the inn its are established ri 
full rerort of th. dauta;es will be 
git•o. 

tlo. 	lAtaeen Iola ani K5A- 
cat City one d•rWtt the Assocbdad 

regorts were not received in Iola I 

I 	. .... e 
Altoona Pa. tele iates the semi -

linnet:  

centennial of the er t organizer on of Pe_294  
its city tovernmetit. err • 

ear, waa stolen era in• 
me ban been cell to 

W 
. fuloke staelt•slacTn la the picture tell beige 

I • • 
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IfiliT FAPERS • ELIETE THEY 
SHOULD BE IILMTED. 
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14ely Comme 	Una hy 'he 
Prop:sal Herlidlair .Slleetis Is 

Leaden -  2tennpaperi. 

.speis 

maw/ WILL • siouNet 
TIBllip WITH ALLIES. 

• 

Ni gull] FIE • vintait •- 

-Tank Milt ,Calptu by Nevr.Z 
. 4 . p• • 	f 	. 

VOLUME XXI. -  N91199.. LA, KAS., IW4RCFY0918-tFRIDAY ET/ENING. to Tim lall 
Woad so 

• f:r 

Prima Wesleis Offkiali twalf Mord t" 
•' from New Cork Offires—Slreet 	• 

Cars to Rae Seen. 	
1%./PIC 
I'l" 

	

1 -111 	 . 	• 
*- ALI.17 FOESTT REFFEREP 'HORST 

•• - 

	

 - 	 FROM NEAR-HURRICANE. 

I Pow'  WI:e tertive to KinSis City 	nd lre  
islebbslring districts was restored to- I troll 
dav. ftrr a period of Isolation of A  
Oa/Litany t•enty.four hours from the 

. 	outside world except through railroad t.inrn 
- • 

	

	 . Uses. If has del eloped that many ex- 111  
• argerated rumors were •blespread. 'Pe r 

-- floe correspondent gate the report r2rP  
_ that one-half million dollar* worth of: , On 

propertir was damared.. %lent etories 
• of fire and ref' k s were comolpn.•  

. 	Tales to the effect that people sere ola tsh.  
• Panic•FtrIckela are ablurd. 

. Pent Today this seetIon haa aroarentIT 
recovered from the shock. Allen coon- -co,r `, 
ty Is In the area extendIng from north- 	' 

. • east Oklahoma Ls sosithyrest (one la 
-1.- 	• ehicts storms occurred aecording ta 
!. • 

	

	weather Ceports. A terrine wind struck • 
this ',kilo,' in a 69-mlle gale shils stone 

•' 	blew. for one honr Wednesday nIcliti' lL:1" 
Alien county recelt I'd a rainfall of $1 (itraf , 
inchea, Tha rAln broloo-a.  

_ Meath. the went In history..h•Thoit; 
. rah fell In the laUer •pejt ofrAufsk.r.•.r.t 

;kr otsr4y.heasy enows 'have. visited- 	ehur-  r. 	soantry -  but the preelOPtatiesce wa and I •
- 

- 	• 

• 7  01E5- CENTER MUCH DAMAGED 
PRESEITTERIIN CHURCH TO RE 

HERUILT IT ONCE. 

•or- 
The loss caused by tho w Ind-storm tee 

.• .., .. • widch nearly r cited the rroportloas lai  
of • borrfcane ‘'rcIndor night Is now • v  

.• 	ecniervallrely aced at one hundred .El 
• • 7 ntLonsanci dollar,. Confirmed repory Oise 

• from the nearby\ district/1 In the Path IroaVe  
- . j, n''' rt. storm Indirates that none suf- the  

- - - fere-I as booth As Iola end Elm town- I  2 ; . 

I 
IIFIA

DRECIST POR 	U .0■ 16481 	r Wel 

CIS 	THHIsi  

: a. In.: lowest last night. 25, se 
emperstnre—Highest yesterday 35.I I 

nt.; nomisal for today; 11; deflelen- • 

1 ms4 liaMilre prarmert goads. 
m1141 tem arsliner  

osterday. 1; deficiency since Jan-i, 
lid. Il4;.;. • * - I 

reelpitatift for theft hoer, endlnt I „ 
P. In. today, Al ; total for Mk year En 
te. 1.5I Whes; :dettcleaey .  since 

nary tst. :4 inch.1 	•1. 	t 1. 
elatlie humidity at 2 p. weyester- .1. 

: 	 rometer reduced to sea level, 
ill per yent: 7 a. m. today. 52 par 

ba  
	a 

r. inpus. .. 
1 

an one of employment at ea.:1 HRI 
1.-The_say on the furnaces ranzel 

three Onllars Der'clay to stx.v:The 
thly: payroll at the two plants 
r thdallanda i.f dollars. 	.e . 
e fotpace workers espedally are 
anilts I to her-litho newt from 

comp, 
•5 a 

headquarters. 1h6 =- 
these two plants have 
inuously for practically 

ty yea 	 -  
Striet Cars Nest We+ .  

posa 
:lager 1.ciltla LanolginefiThe bla ed G 
d e Railway Compaay 	 sect, rent Lo 
I. Vac) cars by the firs of next i a li 
at the latest. Crated I Works rode  
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It has been administered by the United 
States since 1900, and the record of the 
steps taken to safeguard the health of 
the inhabitants and to promote order 
and good government reflect great 
credit on the administration. The ;Tit-- 
gin Islands, recently purchased from 
Denmark are three tiny islands lying 
east of Porto Rico and totaling together 
an area of only 138 square miles. Their 
population in 1911 was 27,086. In 
part their value is sentimental, in part 

strategic and political. Their popula-
tion has been steadily declining, since 
their trade is small and the freed negroes 
who compose the population are of a 
poor order. They add little to the 
prestige and power of the United 
States, but their proximity to Porto 
.Rico and the obvious interest Ger-
many has been taking in 'the Islands 
made their acquisition a matter of 
statesmanship. 

Zinc Notes 

CANON CITY 
F. F. Joel, who has been in charge 

of the metallurgical calculations at this 
plant for several years, and who has 
acted as local correspondent for ZINC, 
has been compelled to resign his position 
on account of ill health. 

J. E. Overman, general forman, re-
cently spent some time at Camp 
Kearney, California, visiting his son, 
who was formerly employed at this 
plant. The latter has been in military 
service for nearly two years, having 
spent considerable time on the Mexican 
border with the Colorado National 
Guard, and is now in an officers' train-
ing camp. 

J. H. Galley, of -the clerical force, 
is the proud possessor of a recently 
purchased Chandler "Chummy Road-
ster." 

H. M. Georke, Chief Chemist, and 
his staff of assistants, are much pleased 
with the new laboratory. 

Since the completion of the labora-
tory, L. A. Desjardins, who was its 
architect, and who had charge of the 
construction work, is temporarily oc-
cupied with other matters for the Canon 
City plant. 

CLIC% ELAND 
J. H. Haigh. of Denver, visited 

the Cleveland mine on business April 6. 
C. T. Brown and Soren Ringlund 

were visitors at the Cleveland mine 
during the latter part of March. 

DENVER 	 - 
E. E. Schwegler, of the Denver Ac-

counting Dept., spent most of the 
month of April on an auditing trip to 
the Company properties in the South-
west. • 

W. M. Traver, Jr., formerly Mining 
Engineer at the Kelly mine has been 
promoted to the rank of corporal in 
Company C of the 28th Engineers. 

On the afternoon of April 16th, the 
employees of the Denver Office listened 
to stirring speeches by Rev. A. H. C. 
Morse and Judge E. C. Stimson on the 
subject of the Third Liberty Loan. 

John F. Bynon, of the Denver En-
gineering Department, expects to leave 
shortly for Southern California where 
he will enter training in the Hydroplane 
Service of the U. S: Navy. 

W. S. Nicoll, of the Denver Purchasing 
Department, will leave the latter part 
of April for Camp Furiston, Kansas, 
where he will enter the National Army. 

Mr. R. R. May, of Gilman, Colorado, 
stopped for a few days in the Denver • 
office during April enroute. to Hanover, 
New Mexico, where he will be located for . 
an indefinite period. 

J. T. Boyd, of the Eagle mines, was 
a Denver visitor the fore part of April. 

., • 
- 	'6='A7:001713 



• 

May,. 1918 ZINC 147 

Mr. and Mrs. W. C. Nestor and Mr. 
and Mrs. -  M. M. Dolan, both girls, via 
the Hospital. 

Twenty-two cases over a wide ter-
ritory were aided by the Franklin Hos-
pital AUxiliary from June 1st to date 
according to a report just received. 
Twelve of these cases were surgical 
and ten were medical -and embraced a 
variety of afflictions. 

One bed fund is maintained by the 
borough of Franklin, one by Sussex and 
Waritage combined, 'and three by the 
Hospital Auxiliary for patients outside 
of these districts who need treatment 
and dre unable to pay for it. 

The distribution of the .funds for the 
free beds were as follows from June 
to date: Franklin Hospital Auxiliary 
Bed, 12; Stissex and 'Wantage. Free 
Bed, 5; Franklin Borough Free Bed, 5; 
The f011owing townd were represented 
in this distribution: Newton, Sussex, 
Hamburg, Ogdensburg, .Milton, Oak 
Ridge, Branchville, Wantige Township 
and Franklin. • ' 

The dance for the benefit of the Aux-
iliary which was held last Friday night 
was well attended, about 150 People 
being present. Exactly how much 
money was taken in at the affair has 
not yet been announced but it is esti-
mated that it will reach around $80.00. 
Because of the tbad Weather the dance 
was given at the Neighborhood House 
instead of the Vocational School which 
is some distance away from- the- center 
of town. • 

GALENA - 
The fUneral of L. D. Adams was held 

On SaturdaY, Mitch 23, and was largely 
attended bY hi inany friends from here 
as well as the nearby towns and the 
mines.. The floral pieces were particu-
larly beautiful', and the casket was fairly 
covered with floweri. The pallbearers 
.were George - Baker, Roy Cole, Charles 
Gillette, E. Claussen, Theo. Polhemus, 
aiid -  -W. F. • Boericke. Among the 
.honOrary pallbearers were Messrs. Tha-
cher, Hoskins, Place, Potter, Stoval, 
Pincon, Barrett, and Ware. Interrnent 
Was • /nide in ' Greenirood Cemetery, 
Galena. -  
. John Christy, electrician for the 

Company, was badly shocked when 
working near the high tension line at 
the Penna• mine, but after a few days 
layoff, was able to be about again, 
none the worse for the accident. 

Mr. Thacher spent a few days in . 
Galena with Mr. Hoskins. 

IOLA 
The reconstruction' of the furnace 

buildings at Works No. 3 is now com-
pleted and all the furnaces are in opera-
tion. Block No. -4 WaS "charged on 
April 5th, Block No. 3 on the 14th and 
Block No. 2 and the refinery were 
charged on the: 19th. The new build-
ings are better "LciiistruCted than they 
were originally and the Plant is in better 
condition than before the storm. 

R. B. Boone, Jr., who has worked in 
the Iola gffices for the past ;six. years 
will leave§oon after the first of May for 
Portland,'Ore., and Other points in the 
north-west where he expects to reside. 

P. C. Class, who succeeded F. 0. 
Russell in the.Thla offices, has accepted 
a position with the Lehigh Portland Ce-
ment Co., of this city, and is succeeded 
by L. E. Rogers, of the Gas and Fuel 
Department. 

Marion Dorsett, of Works No. 3, 
office has accepted a position with the 
Em ire Gas Co., at Eldorado, Kans. 

Word receilied from Howard Lawyer 
who recently left Iola offices to enlist 
in the clerical work of the aviation de-
partment at Waco, Tex.; states he likes 
his work fine ältho he is spending 
much time in diggingirenches and doing 
other "clerical' Work. 

H. G. Hixon, of Chicago, and J. D. 
James, of Palmerton, arrived in Iola 
April llth. Mr. James is superintend-
ing the operation of the new refinery 
during its early stages. 

Mr. Coursen was in Iola the 12th and 
13th of April. 

E. B. Heylmun, formerly of the office 
at Works No. 3, and three other Iola 
boys were commissioned 2nd Lieuten-
ants April 5th at Camp Doniphan after 
a strenuous three months toursé in the .  
Officer's Training School. He is now 
at Camp Mills, L. I., ready for em- , 
barkation tO France. 
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Plan of Organization of The New Jersey 
Zinc Company* 

It has been impossible for me to find 
time to.prepare a formal paper to present 
at this meeting, but I believe in any 
event an informal talk, with opportunity 
for you fellows to ask any questions that 
occur to you, will lead to a better under-
standing of our plan of organization and 
the various duties of the individuals and 
units going to make up that organiza-
tion ; and that is the real object of my 
being he-e today. 

Without going into the thaory of, or 
the reasons for forming an organiza-
tion along the lines we have adopted, 
I believe I can briefly describe The New 

:Jersey Zinc Company's organization, 
and any points not clear will be gladly 
explained if you will interrupt me. 

We do not by any means consider 
our organization a completed or an 
ideal piece of work. It has been our 
endeavor to plan an organization to 
take care of conditions at the time our 
plans were made, and to have the results 
so flexible that the necessary changes 
.occuring through the expansion of the 
company's activities or through changed 
industrial conditions, can be made with-
out altering the fundamental ideas un-
derlying our plans. 

With this understanding I will pro-
ceed with an outline of our organiza-
tion as it exists. 

At the top of the organization as we 
know it, stands our Board of Directors 
with the President of the company 
acting as Chairman. The Board of 
Directors represents the stockhoklers 
and is responsible to the latter, for the 
conduct of our business, the expenditure 
of moneys, and, in general, for the hand-
ling of the interests of the stockholders, 
so that their investment in our industry 
will yield them a proper return on such 
investment. The Board of Directors  

meets only once a month and conse-
quently, in order to take care of questions 
arising between these monthly meetings, 
it has appointed an Executive Committee 
of four from its membership with the 
President of the company as chair-
man; this committee meeting once a 
week and taking action on all questions 
needing decisions, such decisions being 
comfirmed at the next meeting of the 
Board. In a great many companies the 
Chairman of the Board of Directors and 
the President of the company are two 
distinct offices, and I might cite as a 
typical example the U. S. Steel Cor-
poration, where Mr. Gary is Chairman 
of the Board and Mr. Farrell is Pre-
sident. With us the President acts as 
Chairman of the Board, Chairman of 
of the Executive Committee and Pre-
sident of the company. 

Reporting to the President are two 
Vice Presidents, one having charge of 
all departments having to do with 
finance, the sales of products, accounting, 
auditing, statistics, real estate and the 
general agreements and records of the 
company. The other having charge of 
all departments having to do with min-
ing, manufacturing, engineering and re-
search, ore and fuel purchasing, and 
general purchasing. 

Each Vice President has a number 
of men reporting to him, who in general 
are known as the Heads of the General 
Departments. In our particular branch 
of the business the Vice President is 
known as the Operating Vice President 
as distinguished from the Financial 
Vice President. Reporting to the Oper-
ating Vice President, the heads of the 
general departments are known as Gen-
eral Managers of the particular gen-
eral departments under their jurisdic-
tion. For instance, Mr. Coursen is 

* An inform -1i talk to the m mf).-rs of the "Nchnical and Manufacturing Departments by J. E. 
Hayes at Palm2rton, September 19, 1918. 
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General Manager of Manufacturing, 
having charge of all manufacturing; 
Mr. Singmaster is General Manager 
of Technical Department, having charge 
of all engineering and research work ; 
Mr. Van Mater is General Manager 
of Mines, having charge of all mining 
work; Mr. Janeway is General Manager 
of Ore and Fuel, having charge of all 
ores and fuels for the company oper-
ations; Mr. Stone is Chief Metallurg-
ist, acting as a consultant to the Vice 
President on all metallurgical quest-
ions; and Mr. Hardenbergh is General 
Purchasing Agent, having charge of 
all purchasing for the company. 

In the case of the Purchasing Depart-
ment and the Chief Metallurgist, which 
are both general departments, a con-
cession to established custom, causes 
11:3 to call Mr. Hardenbergh General 
Purchasing Agent and Mr. Stone Chief 
Metallurgist instead of standardizing 
their titles and calling them General 
Managers. 

It has been found that in general it 
is not good policy to have more than 
six or seven diversified activities re-
porting to one man, and here comes 
in the question of elasticity of our plan 
of organization. You will note that 
it is perfectly feasible, should the size 
of our industry demand it, to have 
additional vice presidents, to have 
assistants to the vice presidents, and 
assistants to the heads of the general 
departments, and by this means to ex-
pand our organization to cover almost 
any expansion of the company's act-
ivities that any . one can foresee, and 
this is a rather broad statement for 
some of us are dreaming of a vast 
broadening out and expansion of our 
business to cover the many branches 
of the zinc industry which have opened 
up under the changed conditions in 
the world of industry. 

Reporting to the heads of the gen-
eral departments are the heads of var-
ious groups of units going to make up 
the structure of The New Jersey Zinc 
Company's organization., In our end 
of the business these heads of groups 
are known as General Superintendents, 
and their work is further divided up  

into units such as plants or mines, each 
having a superintendent whose work 
is again subdivided into units in cha,rge 
of foremen, and so on down until the 
unit becomes incapable of subdivision 
and we have reached the common lab-
orer. 

(Mr. Breyer asks for the names of 
the members of the Board of Directors 
and the Executive Committee). 

Our Board of Directors is composed 
of the following gentlemen: 

EDGAR PALMER, President of the 
company. 

JOHN J . RIKER, 
THOMAS D. JONES, 
AUGUST HECKSCHER, 
W. P. HARDENBERGH, 
EDWIN S. MARSTON, 
EDWIN M. SQUIER, 
CHARLES W. COX, 
A. B. SCHULTZ. 
The Executive Committee is com-

posed of the following directors: 
EDGAR PALMER, 
JOHN J. RIKER, 
AUGUST HECKSCHER, 
EDWIN M. SQUIER. 

(Mr. Singmaster asks for a des-
cription of the routines for handling 
requests for appropriations and gen-
eral instructions). 

Requests for appropriations of money 
for capital investment have been cov-
ered in a routine which has worked 
very successfully and probably the 
best way to describe the working of the 
routine will be to take a typical example. 
Let us suppose, for instance, that some-
where in our organization the infor-
mation has been gathered that there is 
a market for pharmaceutical zinc oxide 
with a possibility of making a profit 
for the company by the manufacture 
and sale of this product. This idea 
may come from the highest or lowest 
points in the organization, but eventually 
it reaches Mr. Singmaster as head of . 
the Technical Department. He applies 
to the Operating Vice President for 
an authorization to make certain charges 
to the Engineering Expense Account 
and possibly to the General Experi-
mental Account, in order to make plans 

0 
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and estimates for a phamaceutical oxide 
plant and to do experimental product-
ion work to determine the best methods 
of manufacture, this last in close co-
operation with the Manufacturing De-
partment. After the plans and es-
timates are completed to the satisfact-
ion of the Engineering Department 
and the Manufacturing Department, 
the head of the unit where the product 
is to be made makes a formal request 
for an appropriation to cover the cost 
of erection of the plant in question, 
using the estimate of cost prepared by 
the Erigineering Department and in-
cluding any expense already author-
ized for engineering work. This for-
mal*request is handed to the head of 
the general department; in the case 
under consideration, to Mr. Coursen, 
as General Manager of Manufacturing, 
who discusses the project in all its de-
tails with the Operating Vice President. 
The latter being convinced that there 
is a profit to be made for the company 
by the manufacture of this prbduct, 
passes along the request to the Execut-
ive Committee with his endorsement 
and such data as will give them com-
plete information as to why we wish 
to expend the sum in question, how 
much profit we can make per year and 
any other data as to the advisability 
of the company expending moneys for 
the purpose suggested. The request 
is acted on favorably by the Executive 
Committee and the sum asked for is 
immediately available for starting the 
construction of the plant. 

I have said the sum asked for is ap-
propriated by the Executive Committee, 
because it is an almost unknown sit-
uation to have our Executive Committee 
disagree with us as to the advisability 
of a project, and this is the greatest 
compliment I can pay you fellows, for 
they are not a committee of figure-
heads, ready to approve anything that 
comes to them, but they have confidence 
in you—look out when you make a 
bad "bull", their attitude might change. 

I have described this routine in de-
tail as a typical one, and, of course, 
you understand it applies to all de-
partments as well as to the Manufact-
uring Departments. 

Now, as to our system of General 
Instructions, which Mr. Singmaster has 
asked me to describe—I might say at 
the outset that it is not our intention 
to have these looked upon as hard and 
fast rules and regulations for the carry-
ing out of our business or for memorizing 
by any of the members of the organi-
zation. This latter would be a hope-
less task, as you can see, when you look 
at our general instruction files, which 
are getting to be about the size of a city 
directory. Our idea in starting this 
routine was to have some method of 
disseminating through our entire or-
ganization, information or instructions 
regarding any subject, with certainty 
that it would automatically reach all 
those it should reach, without depending 
on any individual remembering to prop-
erly transmit it. A second, and just 
as important reason for the routine, is 
to have on file, instructions on general 
subjects, so as to insure a standard 
method of handling a recurring sub-
ject—a place to turn to when the ques-
tion arises "how shall this be handled ". 
As an example of the kind of subject 
covered by general instructions and 
the method of handling the instructions 
themselves, let us take the general 
subject of "traveling expenses". Now, 
bear in mind that an instruction may 
originate anywhere in the organization, 
but it is started on its course by one 
of the Vice Presidents when he puts it 
in a general instruction. 

Let us suppose that Mr. Kelsey, as 
superintendent of the Palmerton works, 
has trouble in handling the question 
of traveling expenses of some of his 
men. He formulates his troubles 
and his ideas as to how to cure them ; 
the latter, it seems, would be applicable 
to the entire company and an instruct-
ion is written in the most general terms 
possible, covering—the methods em-
ployees should adopt when traveling 
for the company, how such expenses 
should be reported, what forms are to 
be used in so reporting, and the allow-
able expenses for company account. 
This instruction is issued in the General 
Instruction Series and is automatically 
distributed to the Heads of the Gen-
eral Departments. Each of the latter 
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automatically reissues the general in-
struction in his series of Departmental 
Instructions; it thus reaches the units 
reporting to him and the head of each 
unit automatically reissues in the unit 's 
series of instructions; and so on down 
to the smallest subdivision. It may be 
stopped at any point in its various 
courses, because it does not apply lower 
down, or it may continue until it ap-
pears on the plant bulletin board in 
various languages for the information 
of the lowest portions of the organiza-
tion. In the case of our example it 
would probably stop at the chiefs of 
departments in the Manufacturing De-
partment, and in the Technical Depart-
ment would continue to every member 
of the department. 

Some of the subjects covered by gen-
eral instructions we. have always with 
us, such as traveling expenses. Others 
are temporary subjects, such as methods 
of handling claims for exemption on 
industrial grounds. In order to handle 
these different kinds of subjects we 
have two classes of General Instructions, 
A and B—the former being issued on 
white paper and the latter on pink. 
The latter are cancelled as soon as the 
temporary conditions have ceased to 
'exist; the former stand until superceded 
or modified by supplement or appendix, 
and such modifications can be made at' 
any time by issuing a supplement or 
appendix in the same way the original 
instruction was issued. 

This routine has proved of enormous 
value to us during the past few years, 
when it has been necessary frequently 
to advise the entire organization re-
garding a new method or a change in 
some standard method of handling 
matters. 

I have not followed through in de-
tail the branch of the organization re-
porting to the Financial Vice President 
as in all essential details it has the same 
structure as our branch. The heads 
of the General Departments are known 
as Secretary, Treasurer, General Sales 
Manager, Comptroller and General 
Counsel, instead of General Managers, 
but the form of organization is the 
same and all routines and methods  

prescribed by the general instructions 
apply in the same way. 

(Mr. Singmaster asks why the com-
pany operates under various names in 
different localities). 

The New Jersey Zinc Company is 
the parent company and its lines of 
organization and routines carry through 
all the subsidiaries. The reasons for 
the existence of those subsidiaries will 
be found in the variousState lawsgovern-
ing corporations. I want to impress 
upon you that there is no subterfuge 
here—we are not hiding behind some 
other name with ulterior motives. 

Let me again use an example to il-
lustrate. The laws of Pennsylvania 
do not permit a corporation, incorpor-
ated in another State, to own real es-
tate in Pennsylvania—it is therefore 
necessary for us to form The New Jer-
sey Zinc Company (of Pa.) in order 
to own the Palmerton Plants; there is 
no concealment here, the latter com-
pany does not make any money, but 
turns its product over to the parent 
company at cost. And so will be found 
a similar reason wherever we operate 
under another name than that of The 
New Jersey Zinc Company. 

(Mr. Breyer asks for some idea of 
the company 's policy as to expansion, 
broadening out and the manufacture 
of new products.) 

There are two different kinds of 
companies in my experience, one where 
all policies, all growth, all activities, 
originate at the top, and the organiza-
tion is a machine which puts those ideas 
into effect. Another kind, where "the 
top " on account of long experience 
becomes a counsellor and guide, a dir-
ector of effort and energy into the proper 
channels, a controller of excess enthus-
iasm and a spur to greater activity. The 
ideas, the development of those ideas 
and the opening up of new avenues 
depend on the organization itself. 

We are decidedly of the latter sort—
so the best answer I can make to that 
question is, that it is up to you fellows. 
Go the limit as long as your activity 
is related to zinc or the by-products 
occurring during the operations of min-
ing, milling and smelting it. 

L. • 
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Deed 
This Indenture Made this 16th day of December in the year of our lord one thousand nine 

hundred and twenty (1920) between The Prins Western Spelter Company, a corporation of the Btate of . 
Missouri, party of the first part, and The J.B.Xirk Gas & Smelting Company, a corporation of the 8tArc 

of 	 party of the second part, 
Witnesseth , That the said party of the first part in consideration of the sum of One 

Dollar ($1.00) and other valuable considerations to it duly paid, receipt whereof is hereby ack-
nowledged has sold and by these presents dose grant and convey unto the said party of the second part 
its successors and assigns, the following described land and premises situate in Allen County,Kansae, 
to-wit, 

All that part of the Southeast gdarter (1/4) of Section twenty-five (25) Township twenty- 
four (24) RAnge eighteen (18) east of the Sixth P.M.more partioulakly 'described as follows,to-wit, 

Commencing at the southweet'oorner of the Boutheaet quarter4(1/4) of above described $ec-
Lion, thence East twenty (20) rods, along the South line of said Quarter Section, Menem North one 
hundred twenty (120) rods, thence WEst twenty (20) rods to the WEst line of said Quarter Section, 

thence due South one hundred twenty (120) rods to the place of beginning containing fifteen (15) 
acres, being the samegaremises conveyed to the party hereto of the first part by Mary E. Northrup by 
.deed dated JUne 27,19o, and recorded in the office of the register of deeds in and for Allen County 
Kansas, on July 1, 1902, in book 33 on page 628. 

Excepting therefrom all oil, gas and mineral which has heretofore boon conveyed by the 
party hereto of the first part to The Elm Township Gas, light, duel & Power Company by deed dated 
February 17, 1906. 

The above described premises are conveyed subject to a traOk agreement dated Mar.1, 1917 I 
made between the party hereto of the first part and the Missouri Pacifie Railway Company and subject 
also to a right of way of the Missouri Kansas & Texas Railway Company. 

Also all that certain other tract or parcel of land situate in thc said County of Allen 
and State of Xansos, to wil, 

That part of the southwest quarter (1/4) of Section twenty-five (25) Township tmentyqm 
(24) Range eighteen (18). 

Commencing at a point seven hundred twenty:five.(725) feet west of the Southeast corner of .; 
said Quarter Section, thence west throe hundred seventy nine (379) feet more or less, thence North 	: 
one thousand forty-four (1044) feet, theme Eaut Throe hundred seventy-nine feet more or leSe,thence

•South to place of beginning, being a tract three hundred seventy-nine (379) feet wide, more or less, 
and ten hundred forty-four (1044) feet long, montalning about nine acres, and subject tO the right 
of way and tracks as now located of the Missouri Pacific Railway Company and the Missouri, Kansas & 
Taxis Railway Company, being the same premises conveyed by The Iola Portland Cement Company 0, 
dated mAy 25, 1915,and recorded in the office•of the said Register of Deeds on the 21st day oPAngust 
1915, in book 43 on page 13 75. 	 • 

The above described premises are conveyed subject to a trace agreement dated March 1, 1917 ' 
mode Manson the party heretoof the first part and the Missouri Fseifio.Nallway company. 

Also all that certain other tract or parcel of land sittate In the said County of.Allen 
and State of Kansas is desollbed 4s follows, to-wit, 

That part or the Southwest quarter (1/4) of Section twenty-five (25) Township Twenty-four 
(24) Range Eighteen (le). 

Commencing at a point seven hundred (700) fest West of the Southeast corner of said Quarter 
Section, thence eeat awaety-five (25) feet, thence North one thousand forty-four (1043) fest, thence 

East twenty-five (254 feet, thence South to place of beginning, being a tract twenty-five (25) rest 
wide, lying immediately WEmt and adjoining a tract heretofore sold to'the grantor herein; being the \ 
says premises conveyed to the party of the first part by said The Iola Portland Cement Company by 
deed dated May 25, 1915, and recorded in the office of said Register of Deeds on August 21,1915, 	' 
in book 59 on node 164 . 

Alec,  all that plot or pardel of land situate in the said CoUnty of Allen and State of Kan-
ens, to-wit, 

Beginning at a point eleven hundred and five (1105) feet went of the Northeast corner ofb ! 
ihkaflatMefILMMI rlitna(4101t2EAfteletBLOACtrAwo (32) Township twenty-four (24) Range nineteen (19) 
thence runrilnederaffITTY;;Flifft one=lolndredthe (10.38) chains, thence east thirteen and ons-half 
(13-1/2) chains, thence North ten and thirty-eight one hundredths (10.38) chains to the point of Nadi 1  
nning, being port of the mime premises conveyed to the party hereto of the first part by Mark T.Cox 
and Emily M.Cox, his wife, by deed dated October 30,1902, and recorded in the office of the said 
Register of Deedi on April 18, 1903 in book 30 of Deeds on page 352. 

The premises lastly above described are conveyed subject to a right of way to the Missouri 
PAcific Railway Company snd subject also to Industrial Track Agreement with Miosouri Pacifie Rail-

way Company dated larch 10, 1917. 
Also all that tract or parcel of land situated 1 n the said County of Allen and State of 

Kansas and descrIbed.as  follows, to-wit, 
lots No. Seven (7) .  and No. Eight (8) Block No. Two (2) In Taylor's second addition to Gam 

City, Kansas, according to the recorded plat thereof. Being thi same premises conveyed to the psrty 
hereto of the first part by deed dated February 5, 1903, by E.K.Taylor, and recorded,in the office 
of the said Register or Deeds on February 13, 1903. In book 37 at page 124. - 

Excepting, hOwever, from the premises lastly above described, all the oil, gas and mineral 
in and under said lands, and further excepting all rentals or dues that may acme upon or under any 
oil, gas or mineral leases that are upon said land or any part of the same. 

Also all that tract or parcel of land situated in the said Conntyof 4J,n and State of 
Kansas and described as follows, to-wit, 

1 
-•' 	I% 
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lut No. Five (5) Block No. Pour (4) in.the town of Rose Rill as shown on Plat 
riled in the office of the Recorder of Deeds of aforesaid County and State. Being the sace presen-
tees conveyed to the party hereto of the first part by William A. Welt and Laura West; his wife, 
iy deed dated August 16, 1902, sd recorded in tho office of the said Register of Deeds on August 
:2, 1902, in Book 36 at page 77. 

Excepting from the premises lastly above described all oil and gas in and under 
4he same,whioh naid oil and gas were reserved topaid william A. West and laura West , his ',Ueda 
the loot hove mentioned deed. 

Also all the right, title, interest of the said Prime Western Welter Company in 
Ind to all of the following described real property situated in the said County of Allen and State 
of Kansas, to-wit, 

lots No. One (1) and No. Two (2) in Block Four (4) in the town of Rose Bill as 
shown on the plat filed in the office of the Resleter or Deeds of said County and State.Being the 
sane premises conveyed to the party hereto of the first part by Carrington Ward Sexton by deed 
doted June 13, 1904, and recorded ir the office of the said Register of Deeds on December 6,1920. 

The premises lastly above described are conveyed subject to a certain oil and gas 
lease as shown of record. 

Also all that tract or parcel of land situated in the said County of Allen and 
State of Kansas and desotibed as follows, to-wit, 

lot No. Six (6) Block No. Four (4) in the town of Rose Rill as shown by the re-
corded plat thereof. Riling the same premises conveyed to the party hereto of the first part by / 
lAura A. Scruggs and Oroos V. Scruggs, her husband, by deed dated February, 11, 1903, and recorded : 
in the office of the said %piaster of Deeds on February 13, 1903, in book 34 at page 334. 

Also all that tract or parcel of land situated in the.said County of Allen add 
State of Kansas desctibed as follows, to-wit, 

The South half (1/2) of the Southwest quarter (1/4) of the Northeast quarter (1/4) 
of section thirty-two (32) Township twenty-four (24) Range nineteen (19) Allen County, Kansas. 
Being the same premises conyeyed to the party of the first part by Joesph A. DAly and 011ie DalY 
hisswife, and lfmander T. Mae and Florence D. McRae, his wife, by deed dated December 1, 1898, 
a nd recorded in the officio of the REgister of Deede on December 10, 1898, in Book 23 of Deeds 
at page 305. 

The premises lastly above described are conveyed subject to the right of way of 
The Missouri Pacific RAilway CoMpany, subject also to the right reserved by the grantors in the 
last above mentioned deed to pipe gas or water over or across said land, subject also to lease 
made by the party neretoof the first part to The Kansas & Colorado Pacific RAilwaY Company, dated 
January 31, 1902, subject also to and with the benefit of a certain agreement made between B.F. 
Bush as receiver of the Railroad and other property of The Missouri Pacific Railway Company and 
the party hereto of the first part, dated March 10, 1917, subject also to an oil loading right 
more fully described in a certain agreement between the party of the first part and The Miller 
Pipe-line Company, dated November 21, 1919. 

Also all that treat or parcel of land situate in the maid County of Allen and 
State of Kansas and desoribed as follows, to-wit, 

All that part of the Southwest quarter (1/4) of Section twenty-five (25) Township' 
twenty-four (24) RAnge eighteen (18) mit of the 6th P.M.described as follows , Be binning at the 
Southeast Corner of said Southwest Quarter (1/4( thence North ton hundretand forty-four (1044) , 
feet, thence West seven hundred and twenty-five (725) feetm thence South ten hundred and forty- 1 
four (1044) nest to the'South line of said Quarter Section, thence East seven hundred Twenty-fivel 
(725) feet to the - place of beginning, containing seventeen and one fourth (17-1/4) acres, more or 
less. 

Being part of the premises conveyed to the parties hereto of the first part by 
Oecrhe E. Nicholson and Florence B. Nicholson, hie wife, by deed dated July 1, 1902, and recorded 
in the office of the said Register of Deeds en July 1, 1902, in Book 3  of deeds at page 626. 

The peemisee lastly above described are conveyed subjeot to a track agreement 
made between the party hereto of the first part and Missouri Pacific Railway Company, dated March 
1, 1917, and subject als4to the right of way and tracks of the said Railway Company and of the 
Missouri Kansas & Texas Railway Company now located thereon. 

Also all the right, title and'interest of the said Prime Western Svelter Company 
in and to all of the following deactibed real estate, situated in the said County of Allem and 
State of Kanoas,to-wit, 	 4--  

Commencing at a point in the center of the Miesouti Pacific Main track and 1996 
feet west of the East quarter (1/4) corner of Section thirty-two (34)  Township twenti,four(24) 

' Range Nineteen (19) being the Northwest corner of Prime Western Spilter's Companylo traot, thence 
South 89' 13' west (vary 9' 16'E) 650.4,fest tic the west line of the Southeast quarter (1/4) of 
said'Section 32, thence South 0' 45' East. 1309.2 feet to the'South lind of the North 'one-half (1/2 
of the Southwest quarter (1/4) of said Section 32, thence North 89' 20' East 154.2.feet , thence 
North 0' . 44,' west 624,feet to the Southeaet corner of the Prime Western.Spilter Company's tract, 
thence South 89' 13' weet . 891 feet to th& Southwest corner of' Prime: Western Spelter Company's tree 
thence Worth 0' 47' West 687 feet to the place of beginning,containing 32.32 acres, more or lees. 
Being the same premises conveyed to the party hereto of the first part by Carrington Ward Sexton, 
by deed dated September 28, 1904, and recorded in the office of the said Register of Deeds on 
December 6, 1920. 

The premisesilastly above described are conveyed subject to one(1) certain oil and 
gas lease as shown of record. 

To Have and To Rold the above granted premises, together with the appurtenances 
unto the said partyoof the second part, its successors and assigns,forever. 

\ 

s,  
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hid :the said party of the first part does covenant and agree that it the delivery 
hereof it is the lawful owner Of the premises above granted and seised of a good and 1ndefeasibl 
estate of inheritance therein, fros from all encumbrancer except as herein recited and that it 

will warrant and defend the same in the (islet and peaceful possession of the said party of the 
second part, its eoccessors and editions forever, a beinet all persons lawfully olaioing the same. 
subject as aforesaid. 

In Witness Whereof, the said party of the first part hes caused its oorporate seal t 
be hereunto affixed and these presente to be subscribed by its Vice President and Assistant See 

rotary the day and year first above written. 
rime Western Spelter Company, 

BY A.P.Cobb, Vico President. 
Attest Seal, R.G.Hadeon, Assistant Secretary. 

State of New York, Coongy of New York, se 
Be it remembered that on this 16th day of Deeember,1920, before me, the undersion. 

a Notary Public in and for the County and State aforesaid, came A.P.Cobb, Vise President of Prim. 
Western Spelter Company, a corporation duly organised and incorporated and existing under and by 
virtue of the lawn of the State of Missouri, and R.G.Hudson, Assistant Sectetary of said corporal 
and who are personally known to be the persons who executed as ouch persons the within instrument 
of writing sn behalf of said corporation, and such persons duly acknowledged the exeeation of tb. 
same to be the act and deed of said corporation. 

In Thstimony Whereof, I have hereuato set my hand and affixed my notarial seal the day 
and yyear last above written. 

•Anne T. Molry, Notary Public 
Commssion expires Maroh'50 1921. 

Filed the 7th day of Den,1921 at 1.10 
Rot; lona 0.. Brown, Regieter of Deeds. 	tfr 

Anita Brown, Deputy 

-- -- 
Guardian's Deed .' 

This Indenture, Made this 15th day of Dectimber,1920, between Maude S. Moore as Guardia: 
or /poise Moore and Ralph Stephens Moore, bottreingle and minors of Allen Coanty, State, of Kama 
party of the first part, and Sierah L. Rowden formerly Sarah 1. Moore or ellen County, State of 
Kansas party of the fAxst pm Second Part. 	 .• 

Witnesseth, That the . said party of the first part, by virtue of an Order of Sale made 
issued by the Probate Court or Allen County, State of Kansas, add dated the 22nd day of September 
1520 gas sold to the said party of the second part the real property hereinafter described, in co 
formity to law and to said Order of Sale, for the sum of Three Hundred ?wive and 50/100 Dollars, 
which sum is more than three fourths of the appraised value of said real property, and sold Court 
has duly approved and confirmed said sale, and ordered the said party of the first part to make 
a deed for said promises so sold to the said purchaser. 

Now, TbereBore, In coneideration of the sum of Three Hundred Twelve & 50/100 Dollars an 
by virtue of the posers in him vested by law and the aforesaid ordere of said Court, the said par 
of the first part, as Guardian as aforesaid, doss hereby grant, bargain, sell and oonvey, unto th 
said party of the second.part, her heirs and assibns, forever, all the right, title and interest 
the sold Louise Moore and Ralph Stephens Moore in and to all of the following described real prop 
erty, situated in Allen County, State of Kansas, to-wit, All their undivided one-s1xteenth (1/16 
of lot Four (4) Block One Hundred Sevienbeen (117) oity of Iola, Kansas, also, All their undivided 
one-eighth (1/10 of lot hne (1) Block One-Hundred Seventeen (117) City of Iola, Kangas, all acc-
ording to the recorded Os, thereof. 

To Have and To Hold'the above granted promises, together wdth the appurtenances, unto t 
said partycf the second part, her heirs and aseigni, forever. 

In Witness Whereof, The said party of the first part has hereunto set her hand, the day 
and year first above written. 	 Maude 8. Moore, 

' Guardian of Louise Moore anditalph Stephea Mo. 
State of Kansas, Allen County, as 	 minors. . 

Be it remeWbored, That onthis 15th day of December,1920, before me, the undersigned, 
a Notary Public in and for said County and State, oamellaude S. Moore, Guardian of Louise Moore an, 
RAlph Stephens Moore, both single and minors who is peronally known to me to be the same person 
who executed the foregoing deed, and duly acknowledged the exeedtion of the same. 

In TEstlmony Whereof, I have hereunto subscribed my name-and affixed my oftioial`seal, 
the day and year last above written. • l' 

J.B.Smith, Probate Judge. 
'1,ate of Kansas, 
ellen county, es In The Probate court of said County. 

Be it remembered, That on this 15th day of December,1920, the within and fore 
going DeeD wits returned to this Court, and in open Court the sale of the premises therein deserib. 
and the said Deed were approved and confirmed by the Court. 

' In TestimonrWhersof, I have hereunto subscribed my name and affixed 
the seal of said Court on the day and year last above written. 

- 	 P.Blemith, Probate Judge. ,  
Filed the 7th day of Jan. 1921 at 3 P.M V 

40)0=.1.tiA, 	 Lens o. BRown, Register of Deeds 

•.3 ,  ...39 
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WAR k‘ELNERA1.03 R.EPORT 
UNITM STATES DEPARTMENT OFTRF. INTERIOR -BO-ft:EAU OF MINES 

	December 1944 
■■•■■M■l•An■ • 

TOLA ZINC RMEDUE2 
Allen coutty, Kans. 

SUMMARY 

From 1E98 to 1013, tine retort furnaces operating in the vininity of 
iota, Allen timty, Kan  aceuunilaisd a ounalderable tonnage a mei duer4. 

Seven dumps, wqb an indicated reserve of 96,515 tone zontairiing 
average of 4,37 pernent sine aril 24,55 percent fixed carbon alter all large 
pietas of retorts and bricks bad been rern.ried, liter* sampled re:tent:1y by 
thel3ureou of Mites. Laboraimry teats indicate that the residues are amena-
ble to treatment by the Wads process, TT,. addition of tarbov is =metes. - 
nry, and .recavertes average more than 90 percent. 

"The Iola  zinc relAdues totin-titute& reserve of approstrnate1y 4,222 
tons: a stnct at ar1t1013 3,e00 tons coull be ret-overed as zinc oxide in a Wee/a 
plant. Cost of prortwiim would be comparatively high, however. 

IIITROOD'.;TICN 

The Iola &traps comprise the residues from 7 abandoned zinc retort 
furnaces situated within a MINS of h mties of Iola, Kam. (Fig, 10 They 
were exam:bled mut sampled by enginceral of the Bureau of Mines during 
Septetnher atid October ii(43. 1. B. KIrk, ci Iola, Kam. *  owns or has iessed 
all the dumps and plans to erect a Waellt plant provided ccaidEtions warrant 
it. -The dumps are situated as Ifollaws: 

N. 1, NW 1/4 NW 1/ 4.sec._ 34, T. 24 S., R. 29 E. 
14* 2, SI: I/ 4 NE 1/4, sec.,27, T-.24 R. WE, 
No. 3, N :/2 SE 1/4, UT. 27, T. 24 S., R. 18 E. 
N. 4, 14T3 '114 Mkt 1/ 4, &tr. a, T. 24 N., R., 
No 5, f0/ 2/4 NE 1/4, sec. 32, T. 24 S., R.. 19 E. 
No. 8, SE 1/4 NE 1/4, Ser... 3T. 24 S., R. 19 E. 
No. 7, N 1/2 SE 1/4, set. 32, T. 24 S.. R. 19 E, 

Iola, with a plIcalatiaa 7,000, ia the business Center icr ti. exten-
sive farnting are&T surroundths t!7ountr y  is an Crow level ol n with 
virtually no tislber.. Normally, labor in plentiful and cheap, but, owing to 
war aredvitlea, most of the labor surplus has =Wined to larger of:Vex,. 

1 C. C. Kim Olia A. C. 	 niatat  ofarAseers. 
EPA7-001726 
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SlueMoir of. 'zinc orea began tn Iola about 1898, and In a short4t 

seven amelters were in •peration. Tills .intutual .. -..orKtentration of Staelt 

plants In a small town was aue larg•ly to a plettlfalsuppty of cheep ratit4 

;i:tes• at 'iota.. ::,4any .e3s wells were not :lame that.: 500 :feet deep 

The 	WRS' exhausted Vli:;1:a. 	aud ttie- stneltIng lutittM 

elsew.ttere. 'irirs;: ,; th• 15 years at ooarattot, 	Large tmniaga 

2tine -retort residttes auc.emulti.ed. Pvrt 	these 	b,a.11 1.efi 

*AA dLn‘Mg the first World War some watt ehAppaa 

rs for retrfAtzneht ; 	tt.a. a presert only abont c:4:e--third 

orithally t,n. the dempe remaies. 

P ILOR.t.C10 •tisiD 

With the tti..t of Alex at ..rono,:.,Ity EN'..txtoti,r of I•la, a fr,rift ayat,t4 

ent en each dump to W:f.i 	 the locati,:m ot: the samp 

::itroup eiso ran a t.,(poos.phic survey a viiut: dump 	WW1 the 4•114i :.  

tOr:Jed tr;>a: Ett`,,r,t1te 	Caste.',UW.MI. the 2o;nyhe of materie.. in each 

set t .,-.A.31 of 174 auger hols:n was dri;led and sampled. .L.k -xs 4 
..r.mwr.; 	flpre3 2 to 	forelti materiel, t 	"•;.‘:: 

r.ett.:rts, etc...was remtnn•?1:1 from the •utt1i4p, ard mfords were :<;epti.t 

ranterial foetd 	each .  hole, .18:coples were antayZe 

rinc, fixed  	volatile met.ter, and aah.. k.)f .the 174 eumples, 1.34 

mai• dt.Mr,-,S, anO Z3:18 remainir •0 sampies were f:rom maia 

a,.?4..tteretlarf 	end the rAti.furseeefoundationet a;:di 	.kithongh. 

tone of material ',A•ati. measured, the datva 	trauyhr;kert retcrt :a 

other materialo wi.1it.moist 	st;reel.ted 	befOrS 	 Aftaii; 

dlmting 10 percent .for i onciet go material, the . Indi.r.;ated reaerves 

tofg,n8 tons, whion Uaveraie 4.21 perceot alto and 24.,5 ,.'i peroenti 

boa. 'fable 1 glvea a v.:gauntry oi tonnage rf..ad grade of the IcAk 

1.)31tr.4 Nf..;. 1 c,entsine 	tons of mi.terial :„.. 
cent z;sr., and thIss '..';terrJ the minimum gt.tvie ofmriterial that 

be handled ecouoralcally. 
F•ri4 samples taken frur. rest:hes remaining around the >:;It.1]. 

datIon,s average about 5.5 perceut zinc. There is approximately 75: ..  

tons of tide material, but it le:Ion.posed lanTsay of bricks, retorts, -  

erete, ete., and it Is doubtful If the total amount suitable for retreat: 
wthild exceed 20,000 tons, l'he high cost of handling probably would.i .  

than offset its hither grade; therefore, thts tonnage is notiacladmilei 

reserves. 
Detailed data on f.tamplIng are on file at the Rolla, Mo., an4 Wast4 

ten, D. C., offices of the Bureau fg Mines, where they may he consult4 

authorissed persons. 
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Smelting of zinc ores began in lois *bout 1895, and in a &bort erne 
seven smelters were la operatlen. This unusual cancen4 ,ation of Smelting 
plants ins small towel visa dun largely to a plentlfulaupply of cheap natural 
gas at Rea. Many pa wells were not more than 500 feet deep 

The ges field was eleausted about 1913, and the smelting industry 
reeved elsewbere. During the 15 yeaxs of operation, a large towage of 
eine-retort residues itemartillated. Part of these has t:tee hauled +way for 
road ballast, and during the first World War some was shipped to Westert 
=netters for retreatment, Lea ai ;resent mety about one-third of the 
materiel originally in the dumps remains. 

EXPLORATION AND PROBABLE. RESERVE.? 

With the ald of Alas Strietp, City Engineer of Iola, a grid 6yritem wee 
laid out cm each dump to aid In establishing the location of the samples. 
Stroup *LSO ran a topugraphic earl'sy of each dump and, with the data ob-
tairied leom auger holes, calcultied the volume of nusterial In each dump. 

A total of 174 auger hetes VIA drilled and sampled. leratices of the 
holes are shown on figures 2 to S. All foreign materiel, seen az brick, 
retorts, etc.,aras removed from the cuttings, end records were kept ai the 
amouM of sech material found le each hole. Samples were analyzed for 
else, fixed carbon. volatile matter, mid ash. C the 174 wimples, 134 were 
from the main chimps, *ad the remitting 40 samples were from ail/Aerial 
ocattered armed the old hirnacefoundations and are bins. Although 107,351 
tons of material wia meesured,4he dumps eatitain mambrokee retorts end 
other materials which must be screened out before treatment. Atter de-
ducting 10 percent for such foreign material, the _indicated reserves amount 
to98,1118 tons, which will avenge 4.37 pereetat sine and 2,4.65 percent car-
ton. Table 1 gives a atutuna.ry af tannage stud grade of the Iola Mac reed- .  
dues, 

Dump No. 1 contains 32,279 tens of material averaging aver 6 per-
cent eine, and this is considered the minimum grade of material that MR 
be handled ecanometally .  

Fore/ samples taken from residues reMelelejg around the old tom-
dation* average about 5.e pereent elec. There is approximately T6,000 
tong of this material, hut it Is composed lergely of bricks, retortl, con-
crete, etc., and it la doubtful if the total amount suitable for retreatmeet 
would exceed 20,000 loos. The higb east ce handling probably would more 
Vase offset Its higher grade; therefore, this tceoage is not lecluded in the 
reserves. 

Detailed data ma sampling are millet at the Rolla, Mo., and Washita-
toe, D. C., Offiees of the Bureau af Mines, where they may be consulted by 
outhorited pergolas. 
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•• 	Loading and hauling   $ 0.50 
Preparation af charge  	.50 
Sorting  	 .25 
Fuel     P 	 .1G 
Power. 	 .25 
Insuranee arid taxes  	.10 
Lirdng repatri  	.50 
Other repairs 	 .40 
Swervision  	.25 
Labor 	 .75 
Miscellaneous 	 .10 

3.70 
Capital return, without interest 2.07 

Residue 4.37 percent alac, 90 percent recoveLry, 0,04,37 x 0.90 x 
2,000 78.68 pounds zinc a ton. Recovery equals 131.1 pomxls of oxide 
conladning 60 percent eine. Cost of 1 ton of 60-percent zinc oxide is 
5.77 x MOO  

r1.1  
il:hese dumps representl reserve a/ 4,222 tam of einc, of which 

3,800ttase conid be recovered as an oxide by a Waelz pleat. Under present 
Metai4R.8r1e 4orporation Hichedules, a B-0 quota would be required for 

exploit:atom 
Z1r,  

CONCLUMONS 

f.litter examining and swnpling the zinc residues in the vicinity of 
fole,6e bureau of Mines concludes that: 

1. The dumps contain96,618tons of material averaging 4.37 percent 
zinc and 24.55 percent fixed carbon. AbCat 20,000 tons of material maybe 
recovered from areas around the old smelter foundations. This materiel 
is of better grade and averages 5.5 percent zinc. However, it is mixed 
with broken retorts, concrete, and bricks, and the cost of preparhg It may 
prove too high to jushfy Its use. 

2. The zinc residues are suitable for treatment by the Waele proc-
cess. Experiments at the Rolle Laboratory of the Bureau of Mines indicate 
that the material contains enough carbon for the operation, and recovery 
of more Mae 90 percent can be expected. 

3. The dumps contain a reserve of 4,222 tous of zinc, of which 3,800 
tons could be recovered as zinc =tide in a Weida plant, but the costs would 
be relatively high. 
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Presentation Agenda 

✓ Background Information 
u Research Conducted 
Pj  Companies Researched 

✓ Smelter Site Locations 

v7  PRP Discussion 
▪ Operational summary for viable PRPs 
• Corporate history for viable PRPs 

• Preliminary Allocation Analysis 
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Background Information 

1907 Bartlesville, OK, courtesy of KSHS 
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Background Information 

' 

LECG was retained by Cyprus AMAX to: 
14 Research the operational history of the smelters in Allen 

County, Kansas. 

m Research the owners and operators of the smelters. 

m Determine if any past smelter owners or operators are 
currently viable. 

m Research any other historic or current industries in the 
vicinity of the smelters that may have emitted any of the 
contaminants of concern, namely, arsenic, cadmium, lead or 
zinc. "Alternate Sources" 
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Smelter Companies Researched 

• A. B. Cockerill Zinc 
a  American Metal Cornpany* 
• American Zinc, Lead & Smelting 
• Braun Smelting Company 
• Cherokee-Lanyon Spelter Co 
▪ Cockerill Zinc Company 
• lola Zinc Company 
• J. B. Kirk Gas & Smelting Co 
• Kansas Zinc Company 
▪ La Harpe Spelter Company 
• La Harpe Smelting Company 
▪ Lanyon Brothers Spelter Co 
• Lanyon Smelting Company  

• Lanyon Zinc Company 
• L. T. McRae 
▪ New Jersey Zinc Cornpany* 
▪ Nicholson, George E. 
• Palmer Smelting Company 
• Prime Western Spelter Company* 
a 	Robert Lanyon's Sons Spelter Co 
• Standard Acid Company 
• United States Smelting Company* 
• United States Smelting, RefininQ 

and Mining Cornpany* 
▪ United Zinc & Chemical Company 
a W. & J. Lanyon 

* Viable 
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Alternate Source Companies Researched 
„ 

• lola Brick Company 
• Iola Manufacturing Company 
▪ Iola Portland Cement 

Company 
• Iola Steam Bottling Works 
• Kansas Buff Brick & 

Manufacturing Company 
• La Harpe Shale & Brick 

Company 

• Lehigh Portland Cement Co 
▪ Pittsburg Foundry and 

Machine 
• Star Brick Company 
• Union Brick Company 
• United Clay Products Corp 
• United Iron Works 
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Smelter Site Locations 

1904 U.S.G.S. Bulletin No. 238, "Economic Geology of the Iola Quadrangle." 
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PRP Discussion 

c.1907, Private Collection 
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1 0 

American Metal Company, Ltd. 

c. 1910, Courtesy of KDHE, "Short History of Zinc SmeRing in Kansas" 
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Undated Map c, 1910 

Cherokee Lanyon 1 (L. Vogelstein & Co.) 
La Harpe Smelting (L. 

Vogelstein & Co.) 
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American Metal Company 

v 1910 Operated the three Lanyon Zinc 
smelters under a ItgitlgiggELDL 

m The lease had a term of six months. 
m September 7, 1910 - a fire damaged the Lanyon 

#3 smelter in La Harpe "now operated by 
American Metal Company." Receiver J.B. Kirk 
and smelter officials inspected the debris to 
determine the damage. 
December 26, 1910 - All three Lanyon Zinc 
works were closed and "the American Metal 
Company has surrendered its lease  of them." 
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American Metal Company (cont'd) 

L. Vogelstein & Company 
V 1910-1911 

a  Kansas Zinc Company (a company formed by the creditors of 
the defunct Cockerill Zinc Company) leased two smelters to L. 
Vogelstein & Company for the period 1910 - 1911.  

la L. Vogelstein & Company did not own, but only operated the: 
al  Former Cherokee Lanyon Smelter in Gas City 
g Former La Harpe Smelter in East La Harpe 

V 1920 
al  American Metal Company, Ltd. acquired L. Vogelstein & 

Company in 1920. 
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Cyprus Amax 
Minerals Company 
Formed by Merger with 

AMAX in 1993 

Cyprus Amax 
Minerals Company 

Merger with Phelps Dodge 
November 1999 

1111111111111111111111 
American Metal Company (cont'd) 

Cyprus Minerals 
Company 

Formed in 1969 as a 
subsidiary of Amoco 

Corporation 

Merger 
with 

Exchange 
of 

Stock 

Merger 
with 

Exchange 
of 

Stock 

American Metal 
Co., Ltd. 

1 	New York 1887 

•••••:), 
• 

Acquired 

L. Vogelstein & Co.,' 
Inc. 

Acquired in 1920 

Merger with 
Exchange of 

Stock 

Climax 
Molybdenum Co. 

December 1957 

Name Change 

American Metal 
Climax, Inc. 
Name Change 

Merger December 1957 

Name Change 

AMAX, Inc 
Name Change 

July 1974 

Phelps Dodge 
Corporation 
Formed in 1834 

r ............. 

Phelps Dodge 
Corporation 

Merger with Cyprus Amax 
November 1999 

Phelps Dodge 
Corporation 

Merger with 
Freeport McMoRan 

March 2007 

Cyprus AMAX 
Minerals Company 

Merger with 
Phelps Dodge 

November 1999 

Merger 
With Exchange 

of Stock 

Freeport 
McMoRan 

Copper & Gold 
Inc. 

Freeport 
McMoRan 

Corporation 

Cyprus AMAX 
Minerals 
Company 
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American Zinc, Lead & Smelting Company 

Worker drawing off molten metal from a retort furnace, n.d., 
courtesy of A History of the American Zinc Company 
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American Zinc, Lead & Smelting Co. 

vf April 1903 - Purchased the Braun Smelter  in 
East La Harpe constructed in 1902 with 1800 
retorts. 

December 30, 1905 — Smelter operations 
ceased and smelter put up for sale. 

Ne7  1906 - The La Harpe Smelting Company (of 
Wyna) acquired the smelter. 
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Blue Tee Acquisition 
Corporation 

Merger with Gold Fields 
February 1986 

Name Change 

Blue Tee 
Corporation 

Merger 

1111111111111111111 
American Zinc, Lead & Smelting Co. 

, , American Zinc, 1 
, Lead & 1 
I Smelting Company 

Maine 1899 

Name Change 

Surviving Corporation 

American Zinc Co. 
Name Change December 

1966 

Name Change 

Gold Fields American 
industries, Inc. 
Survivor of Merger 

• 

Azcon Corporation 
!: Name Change November 

1972 

Name Change 

Gold Fields American 
Industries, Inc. 

Name Change 
June 1983 
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United States Smelting Company 

1918 ICC Railroad Valuation Mae,  Iola, Kansas 
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United States Smelting Company 

1914-1917 — United States Smelting purchased and 
operated 2 smelters during this apriod  
17 Site 1 - Lanyon Zinc #1 — from jilly14 thru 1916 

(rebuilt by J.B. Kirk) 

v- Site 9 — La Harpe Smelter — from 1915  thru 1917 
(rebuilt by Nicholson Construction) 

Ist7  United States Smelting purchased these smelters in 
1915, "in order to dispose of ore production of its 
own: 



United States " 
Smelting Refining 

Mining Company 
Maine 1906 

Wholli-owned 
Subsidiary 

Merger with 
Exchange of 

Stock 

United States 
Smelting Company 

Maine 1902 

Mueller Brass 
Company 

Merger 
September 1965 

Name Change 

Sharon Steel 
Acquired UV Industries 
Assets and Liabilities 

November 1979 

Mueller 
Industries, Inc. 
Created to acquire 

Former Mueller Brass 
as Part of 

Reorganization Plan 
November 1990 

Mueller 
Industries, Inc. is 
a successor of 
Sharon Steel 

Unsecured 
creditors, the 
largest being 
Quantum, pay 
$50 million for 
30% of 
reorganized 
company to be 
called Mueller 
Industries. Sharon Steel 

Filed for Chapter 11 
April 1987 

In October 1986 
US EPA notified 
Sharon Steel that 
it may be a PRP 
for wastes 
released by UV 
Industries in 
Cherokee 
County, Kansas 

Sharon Steel 
Controlled by 

NVF Company after 
March 1969 acquisition 
Of 86% of Sharon stock 

Chapter 11 
Bankruptcy 

In November 
1979 Sharon 
Steel entered into 
an agreement to 
acquire the 
assets of UV 
Industries. 

In March 1979 
stockholders 
approved a sale 
of UV Industries' 
assets and 
complete 
liquidation of 
company. 

111111111111111111111111 
United States Smelting Company (cont'd.) 

United States 
Smelting Refining 

& Mining Company 
Name Change 

Merger September 1965 

Name Change 

I- 
' UV Industries, Inc. 

Name Change 
June 1972 

EPA7-001755 



Prime Western Spe!ter Company 

1907 Prime Western Works #1, courtesy of Wichita State University 
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Prime Western Spelter Company 

1 1898 - 1901 
• Prime Western Spelter Company incorporated in Missouri in 

August, 1898; and had the following officers and directors 
through at least April 1901: 

• J.A. Daly, President 
• W.L. Callaway, Secretary 
• L. T. McRae, Director 
• G.R. Godfrey, Director 
• L.H. Callaway, Director 

• Also in 1898, Prime Western Spelter Company built a smelter  
at Gas City, Kansas (Prime Western #1) 
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Prime Western Spelter Company (cont'd) 
1902 

m In April and May  1902, Mark T. Cox, who it appears later became a 
director of the New Jersey Zinc Company, negotiated the purchase of 
the Prime Western #1, and an adjoining smelter built by Almond B. 
Cockerill  in 1901. These smelters were later known as Prime Western 
Works #1 and #2, respectively. The New York Times stated that the 
New Jersey Zinc syndicate had been trying for some time to get options 
on these smelters. 

kti  When the deal closed, A. P. Cobb, secretary, and Henry Wardner, 
treasurer, of New Jersey Zinc, were present in Kansas and were 
interviewed by the local newspaper  as representatives of New Jersey 
Zinc. 

• In June the Nicholson smelter (which became known as Prime Western 
#3 in East Iola) was purchased  by Prime Western Spelter Company for 
New Jersey Zinc. 

• The acquisition of the three smelters by New Jersey Zinc was reported 
in the national mineral industry trade literature. 
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1904 

Prime Western Spelter Company (cont'd) 

Prime Western Spelter Company (a Missouri corporation) requested 
authorization to operate as a foreign corporation in Kansas. Its officers 
were identical with those of New Jersey Zinc Company. 

Printlitatemippitgi 
* President: S. S. Palmer 
• Vice President: Wm. P. Hardenburgh 
8  Treasurer: Henry G. Wardner 
▪ Secretary: A. P. Cobb 
▪ General Manager: L. T. McRae 
* Director: August Heckscher 

Director: A. E. Spencer 
• Director: Daniel Dwyer 
• Director: H. B. Borice 

Nia.,1_91§.23L4ing.  
President: Stephen S. Palmer 

* Vice President: Wm. P. Hardenburgh 
* Treasurer: Henry G. Wardner 
• Secretary: A. P. Cobb 
* Director: Wm. P. Hardenburgh 
* Director: August Heckscher 
* Director: D. B. Jones 
• Director: Edwin M. Squier 
• Director: M. Taylor Pyne 
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v 1905 

Installed a recuperative smelting furnace at the Gas City works 
that was developed at Palmerton and agiplitfsi by New Jersey 
Zinc Company, 171.25...021 

v 1909 
New Jersey Zinc submitted a brief on imported zinc ore tariffs to 

the U.S. House Committee on Ways and Means. In this brief New 
Jersey Zinc indicates that it was: 
"Representing five zinc smelting plants in the Middle West which 
have experienced a shortage in the domestic ore supply..." 
The 5 Middle West smelters were: 

• Prime Western Spelter Company — 3 plants 
• Mineral Point Zinc Company, DePue, IL — 1 plant 
• Empire Zinc, Joplin, MO — 1 plant 
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Prime Western Spelter Company (coed) 

V 1909 
* Prime Western was represented at an AHen County Commissioners 

meeting by C. A. H. de Saulles, assistant general manager of the Gas 
City smelters. 

1911 
• C. A. H. de Saulles of Gas, Kansas, applied for a patent for 

improvements to zinc retort furnaces. The patent was assigned to New 
Jersey Zinc Company. La= 

v 1911 
to Prime Western #2  in Gas City was dismantled  and was moved to 

Collinsville, Oklahoma where it became the nucleus of the Tulsa Fuel  &  
Manufacturing_smelter. 
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Prime Western Spelter Company (cont'd) 

1918 

Ki February 28, A tornado severely damaged the smelters in Gas and 
Iola. New Jersey Zinc representatives arrived on March 1 to survey 
the damages, as reported in the local paper: 
"The Prime Western officials in the local offices were unable 
to make any statement this morning whether or not the 
furnace sheds would be rebuilt. One of the officers from the 
general office in Chicago arrived in Iola today. It is 
understood that they are pwoltiog . tb .g ...pfficial  

tifitjs2cgjszll EpjajLgispAty.12e1Qp_AqglaiingAotAr 
By April the repairs to Works #3 were completed and the 
smelter was operating. J.D. James, from the Palmerton 
Plant of New Jersey Zinc was :ItipiTintenco eration 

itfrie.ydur.'ig. it s earl sta es," 
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Prime Western Spelter Company (cont'd) 

/ 1920 
NI  November — Prime Western #3 smelter in Iola was sold to J.B. 

Kirk, and no further slab zinc production is documented. 

v/ 1922 

is December — Prime Western Spelter Company withdrew  from 
doing business in Kansas — A. P. Cobb and A.B. Schultz signed as 
Vice President and Secretary of Prime Western. Both men held 
the same offices within New Jersey Zinc. 

7 1924 
m June — Prime Western Spelter Company dissolved in Missouri. 

Edgar Palmer was President of Prime Western and New Jersey 
Zinc. 
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Corporate Relationship of 
Prime Western Spelter Company 

to 
New Jersey Zinc Company 
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Na Corporate Relationships 

Corporate History Methodology 
Use primary sources 

m Corporate documents and records (Annual reports, 
correspondence, financial records) 

• Secretary of State filings 
mi SEC corporate filings 

• SEC not established until 1933 the operating period of the 
smelters was too early to appear in the SEC records 

17  Use reliable secondary sources 
• Corporate publications (i.e., Zinc magazine) 
• Industry Trade Literature 
• Financial Trade Literature (i.e., Moody's, New York Times) 
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NJZ Corporate Relationships (cont'd) 

Plan of 
Organization of 
The New Jersey 
Zinc Company 

Zinc, November 1918 

The New jersey Zinc Company is 
the parent company and its lines of 
organization and routines carry through 
all the subsidiaries. The reasons for 
the existence of those subsidiaries will 
be found in the various State laws govern-
ing corporations. I want to impress 
upon you that there is no subterfuge 
here—we are not hiding behind some 
other name with ulterior motives. 

Let me again use an example to il-
lustrate. The laws of Pennsylvania 
do not permit a corporation, incorpor-
ated in another State, to own real es-
tate in Pennsylvania—it is therefore 
necessary for us to form The New Jer-
sey Zinc Company (of Pa.) in order 
to own the Pahnerton Plants; there is 
no concealment here, the latter com-
pany does not make any money, but 
turns its product over to the parent 
company at cost. And so will be found 
a similar reason wherever we operate 
under another name than that of The 
New Jersey Zinc Company. 

EPA7-001767 



Properties of the New Jersey 
Zinc Company 

By F. P. NOLAN 

The general scheme of operation of 
the New Jersey Zinc Company and 
its subsidiary companies is .omewhat 
complex and to follow its products from 
the time they are taken out of the mine 
until manufactured into commercial 
products one ought to know in a gent ral 
way the subsidiary companies and their 
respective places of operation. These 
subsidiary companies are: 
The New Jersey Zinc Company (of Pa.) 
Mineral Point Zinc Company. 
The Empire Zinc Company. 
Empire Zinc Company (of Mo.) 
Prime Western Speller Company. 
The Tusla Fuel and Manufacturing 

Company. 
The Bertha Mineral Company. 
Hyatt Ore Corporation. 

The companies conduct operations 
at the following places: 

The New Jersey Zinc Company (which 
may properly be called the parent Com- 

pany) at Franklin and Ogdensburg, 
New Jersey. 

The New Jersey Zinc Company (of 
Pa.) at Palmerton, Freemansburg and 
Allentown, all in the State of Pennsyl-
vania. 

Mineral Point Zinc Company at 
Mineral Point, Wisconsin, Depue and 
Galena, Illinois and in the Illinois and 
Wisconsin mining fields. 

Prime Western Speller Company at 
Iola, Kansas and Tiltonville, Ohio. 

The Empire Zinc Company at Bel-
den, Canon City, Gilman and Leadville, 
Colorado; Hanover, Kingston, Silver 
City, New Mexico; Tuscon, Arizona; 
and Arden, Nevada. 

Empire Zinc Company (of Mo.) at 
Joplin, Missouri. 

Bertha Mineral Company at Kings-
land and Cartersville, Georgia, and 
Austinville, 

The Tulsa Fuel and Manufacturing 
Company at Collinsville, Oklahoma, 

Subsidiary 
Companies 

Zinc,  July 1919 

NJZ Corporate Relationships (coed) 
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NJZ Corporate Relationships (cont'd) 

Interactions 
with 

subsidiaries 

Zinc, July 1919 

The purpose of this article is to very 
generally outline the location and pro- 
duct of the various plants and mines 
of the New Jersey Zinc Company and 
its subsidiary companies and for use 
in connection with the map showing 
the various properties of .the Com- 
pany. To detail the various steps 
necessary to turn out a commercial 
product and to point out the compli- 
cated interrelation of the plants and 
mines would make a long story; suffice 
it to say that the operations of the 
parent Company and those of 1t3 sub- 
sidiaries are so interwoven that they 
are to a large extent inter-dependent. 
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NJZ Corporate Relationships (cont'd) 

Examples of Corporate Interaction at the Facility Level: 

vi Inspections 
Facilities were inspected by 
coroorate officers  and 
managers. 

Zinc,  April 1916 

J. E. Hins„ ., 	..... 	• 	,• 	: 	7.• resi cut ,.ap,d 
general. m 	

, 
anager, 	. 	- plasm, 

general manager MiérAi Pointl. :Zinc 
Company, .recently/inspected the plants 
at Iola, Kansas an4, C011insville,. Okla.; 
homa. They, were: als0 ,:in ;(!onsultation.. 
with H. B. Talley, counsel, at Tulsa, 
Oklahoma..  

Inspections by corporate staff 
were not uncommon. 

Zinc,  January 1918 

IOLA 
ixon was in Iola December 5 

.16okinuover the plants. He left for 
Collinsville the following day. 
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Na Corporate Relationships (cont'd) 

38 

 

Examples of Corporate Interaction at the Facility Level: 

Supervision of Operations 
Iola refinery operations 

Zinc May 1918 

H. G. Hixon, of Chicago, and j. D. 
James, of Palmerton, arrived in Iola 
April 11th. Mr. James is superintend-
ing the operation of the new refinery 
during its early stages. 

Corporate office in Chicago 
managed the maintenance, 
operation and production of the 
smelters 

Zinc,  July 1919 

The general office of this Company 
at Chicago supervises the maintenance 
and coordination of the plant3 for ad-
justment of their output according to 
the ores available from the mines and 
according to the orders that must be 
filled. The mining of ore, however, 
is supervised by the Galena office. 
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la akes an xi urtince ec 
- An item pUblished in the Engineering 

an4 Mining Journal: for.,March 31 1 . 1917, 
• milentt at jeagth .at the recoid made 

by blork C, of 600 retorts, on the Cherry-
vale.  works of the Edgar Zinc Co. which 
Was put in full charge March 12, 1907, 
and hats been in operation ever since, 
except in being in -dead-fire for 30 days 
at v4rious periods.. The Journal sayS 
that ,;thia-  record' is "phenomenal and 
surpasses anything else whereof we 

• . 	. 
know.7 -Through the courte 
•Hm.on we -  are ' enabled . s0. * 
folloWing'records inade 
Iola.. It will be.  noticed that bloCk:-.g 
4 surpassed the Cherrytirale reCorii 
a year, and that Block No. 1 hai Surf* 
.ed it by three years and is s,till'ht,'oPe: 

	

tion. The Journal confers 	 credi 
on the manager of the Cherryvalep 
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la I 
NJZ Corporate Relationships (ward) 

Facility 
Maintenance 

and 
Operations 

Management 

Zinc June 1917 
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Na Corporate Relationships (cont'd) 

The Activities of The New Jersey Zinc 
Company in Mexico and Western 

United States* 
The company first became interested 

in Mexico from an ore-buying stand-
point. Oxidized Mexican Zinc ores 
were first shipped to the Iola plant 
in 1903 with good results. Our office 
at Monterey, the capitol of the State 
of Nuevo Leon, was opened in 1906. 

tionary periods this office was never 
closed and is at present purchasing 
ores for our plants in this country. as 
well as directing the operations of one 
of our Mexican mines. 

The Mexican mine owners were al 
first suspicious of American ore buyers. 

Ore Procurement 
and Transport 

Zinc February 1919 

• You may be interested in knowing 
something about our mining operations 
in Mexico. Our first property was the 
LaBufa mine, located in the Charcas 
district. State of San Luis Potosi, 
Mexico, The deposit a purchased was 
a low grade silicate ore, opened up 
fairly well on the surface. Shipments, 
assaying about 27% zinc and no lead, 
were made to the lola, Palmerton and 
Mineral Point plants. The grade was 
low and the freights high. The ex- 

own mines. We are., 'therefore, nining 
and buying ores for Palmerton and the 
other company plants to treat, but 
after all it is really one big compli-
cated operation of the New Jersey 
Zinc company, and being BO, hearty 
and continuous co-operation from the 
acquirement of the crude ore by mining 
by purchase to the delivery to the con-
sumer of the finished products made 
from theore is,it strikes me, one of the 
biggest factors involved. To success- 
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NJZ Corporate Relationships (cont'd) 

Corporate Pension Plan 
v/ 1912 

a  Both Prime Western and Tulsa Fuel are included and are 
contributing proportionally to the co.rporate,pension fund. 

1919 
• Both Prime Western and Tulsa Fuel are still included in the 

New Jersey Zinc corporate pension fund with slightly different 
percentages of contribution. 
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Prime Western ,  
Spelter 

Company 
t Withdraws from 

Kansas, December 
1922 

Manufacturing 
Company 
Kansas 1906 

Prime Western 
Spelter 

Company 
Dissolves in 

Missouri, June 1924 

Tulsa Fuel & 
Manufacturing 

Company 
Dissolves in Kansas, 

December 1926 
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Prime Western Spelter Company (cont'd) 

Prime Western 
Spelter 

Company 
Foreign Corp in 

Kansas, November 
1904 	 Tulsa Fuel & 

I Prime Western 
I 
i: 	Spelter 	.: : 

Company 	:.• 
: 

1: 	Missouri 1898  

New Jersey Zinc 
Company 

New Jersey 1880 

New Jersey Zinc 
Company 

Acquires PW May 1902 
Forms TF&M June 1906 

Gulf & Western 
Industries 
Merged with 

New Jersey Zinc, 
February 1966 

Gulf & Western 
Inc. 

Became Paramount 
Communications in 

July 1994 

Paramount 
Communications 

Merged with 
Viacom Sub, Inc 

July 1994 

Viacom, Inc. 
	 Merged Paramount 

Communications 
July 1994 

Viacom Inc. 
Merged with CBS 
Corp May 2000 

CBS 
Corporation 
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End of Presentation 
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276 	 MINERAL RESOURCES. 

Zinc deposits are found in the Mexican States of Tamaulipas, 
Nuevo Leon, San Luis Potosi, Coahuila, and Chihuahua, but most 
of the ore imported into the United States has come from the two 
last mentioned. 

CANADA. 

A strong endeavor is being made in the Dominion of Canada to 
develop a, commercially successful method of reducing the complex 
zinc ores of the Kootenay district of British Columbia. The Do-
minion Government appropriated $50,000 for experimental work, 
the ineliminary research part of which_ is proceeg satisfactorily 
at McGill University_upon sample lots of zincky ores from the silver-- 
lead mines of the Kootenay region. The concluding work will be 
done at the Snyder electrothermic zinc smelter of tb.e Canada Zinc 
Co. at Nelson, British Columbia. Independent errperimentation is 
also under way- at Nelson by the French Vomplex Ore Reduction Co. 
The scheme followed at the latter plant is to recover the zinc either 
as spelter or oxide, the silver and copper bearing leady residues 
being sold to lead smelters. An Elmore flotation machine is being 
installed at the Wakefield Mill in the Slocan district. 

The zinc ore produced in British Columbia now finds its way to the 
zinc smelters of the United States. In the past the output of these 
ores has not assumed great importance, but there is no doubt of 
their extended occurrence i  and should commercial success attend the 
efforts at reduction described above the district would become an 
important zinc producer. The question of a bounty similar to the 
lead bounty for the production of zinc ore in Canada has been agi-
tated but so far without success. 

AFRICA. 

The Rhodesia Broken Hill ore body consists of a deposit of oxidized 
zinc-lead ore in northwestern Rhodesia, according to a report in the 
Mining Magaime. Large quantities of ore are in sight at the surface. 
One outcrop is estimated to show 250,000 long tons of ore averaging 
26 per cent of lead and 22i per cent of zinc, and another outcrop is 
figured at 300,000 long tons averaging 32 per cent zinc with little 
lead but much iron oxide and carbonate. Me great difficulty has 
been to find a commercial process to treat the ore. Recently an 
agreement has been made with the owners of the Bradley-Williams 
process, and a company has been formed to acquire the Rhodesian 
rights to the process, which will be first tried on a small scale with a 
view of ascertaining the costs, as fuel and freight rates will enter 
largely into the commercial success of the treatment finally .  adopted. 
Preliminary tests of the process at Johnson & Sons' Smelting Works 
were technically satisfactory. The method consists in dissolving the 
zinc compounds in dilute zinc sulphate carrying a small proportion 
of free sulphuric acid. The circulation of this electrolyte is continu-
ous, passing as it does first through the ore, then through the elec-
trolytic cell, where metallic zinc is deposited, and the electrolyte is 
thus regenerated to its original strength.13y the removal of zinc and the 
liberation of sulphuric acid. 
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AUSTRALIA. 

The principal source of zinc in Australia is the silver-lead mines of 
Broken Hill, New South Wales. In the early days of Broken Hill 
Mining the crude ore ran about 25 per cent each in lead and zinc and 
25 ounces in silver, but by .  1904 the average tenor had become reduced 
to 16 per cent each of lead and zinc with 11 ounces of silver to the ton. 
At present the average tenor is probably somewhat below those 
figures. In the effort to get rid of the zinc it was heaped up in enor-
mous piles of zinc tailings and slimes from the concentrating plants, 
and lead concentrates with 20 per cent of zinc were smelted, lead 
slags averaging 16 per cent of zinc oxide with a maximum of 20 per 
cent having been run, according to Donald Clark.' Various leaching, 
electrolytic, and magnetic processes were successively tried and 
finally discarded for the flotation processes which have been in prac-
tical use since 1903. This methosi of concentration has the advan-
tage that it can be applied to the current output of zinc tailings 
and slimes as well as to the accumulated stocks of those products. 

In 1903 the department of mines of New South Wales estimated the 
tonnage of stored zinc tailings and other zincky residues at 5,687,400 
long tons, containing an average of 18.6 per cent of zinc. • In 1908 
the stocks of zinc tailings were estimate:I by different authorities 
to amount to about 7,000,000 tons and to contain about 1,200,000 
long tons of zinc, 350,000 tons of lead, and 40,000,000 ounces of 
silver. A correspondent of the Australian Mining Standard of April 
6, 1910,_puts the stock of tailings at 6,000,000 tons, the total capacity 
of the flotation rolants when present plans are completed at about 
31,000 tons weekly, and the current production of zinc tailings at 
24,000 tons weekly. At this rate of excess of consumption over cur-
rent production, it would require about 16 years for the re-treatment 
plants to absorb the accumulated tailings. This estimate is contin-
gent upon the continuation in the future of the present rate of pro-
duction of the mines. 

At the Broken Hill Proprietary Co.'s Port Pirie zinc smelter, which 
when completed early in 1911 will have 10 furnaces and 1,440 retorts, 
5 furnaces were finished and several hundred tons of spelter were 
made in trial runs. 

An export duty on zinc concentrates, to encourage Australian zinc 
smelting and to obtain a measure of independence of European zinc 
smelters, is being agitated in New South Wales with fair prospects of 
adoption. 

The following table compiled from the annual reports of the de-
partment of mines of New South Wales shows the quantity and zinc 
content of zinc concentrates exported from New South Wales from 
1904 to 1910: 

Exports esti= (*alter and coneentrates)from New South Wales, 1904-1910, in short tow. 

Cowan- Zino eon- Cancan- Zinc eon. Year. trate& tent. Year. Vides. tent. 

1904 	  64,514 

fi agi  
gigg 

1908  	 309,044 127,515 
1906 	  115,966 1909 	  418,775 161,300 
1906 	  114,994 1910.. 	  534,862 307,086 
IOW 	  364,601 

1  Clark, Donald; Australian mining and metallurgy, Melbourne, 1904, p. 372. 
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278 	 MINERAL RZSOUSOES. 

METALLURGY. 

00NORNTRATION AND SEPARATION. 

FLOTATION METHODS. 

A brief description of the various ore flotation processes was given 
in Mineral Resources for 1908, Part I, pp. 251-256, and to that 
summary the reader is referred for more detailed information. In 
the two years which have elapsed since that description was written, 
ore flotation has become the standard method of zinc concentration 
in Australia. The importance of flotation in that country is shown 
in the following table of the production of zinc concentrates at 
Broken Hill by flotation methods for the period 1907-1910 r  compiled 
from the annual reports of the department of mines of New South 
Wales. These concentrates are recovered from zinc middlings and 
tailings, both from the currentproduct and from the stored accumu-
lations of bygone years of milling operations. The minor quantities 
of lead concentrates recovered, as a table product from the zinc 
concentrates, are not included: 

Productioa of eine concentrate: at Broken Hill, New South Wales, 1908-1910, in long tons. 

Company. 

r  I  b   
3908 1909 1910 

. T=i
s Conran- 

trate& 
Tall 
treal. 

Cowen- 
tratsn. 

Talls 
tres. 

Cowen- 
trams. 

Sulphide Carporatlen 	 
Broken Hill Proprietary 	 
Zhao Carporation 	 
Minerals Heparatlon 	 
Amalpmated Zino (De Be- 

vars). 
British Broken Bill 	 
Broken H111 Block 10 	 

	

Total oonoentrstes pro- 	 
duped. 

Average slnc content . 	 

Ballot. 
Pouer 	 

 	it hnore . .. 
 	Ballot. 

De Sway. 

	 Elmore. 
. do   	

276,703 
1E1,966 

74,187 

 	98,000 	 
64,373 
46,707 
32,197 
22,590 

171,172 
237,302 
193,842 
98,669 

62,042 
84,696 
62,022 
30,146 

 	33,428 

92,408 	 
279,140 
270, 687 
940,143 
MO, 394 

2,300 

VIM
 
l
i
  

tided  c''  

 	262,887 	 

cent. 
43.7 per 	 

neut. 

321,818 	 

45 p e r 	 

397,866 

47.2 Ear 

Two new flotation processes, introduced into the Broken Hill dis-
trict in 1909, were further developed during 1910. The Murex mag-
netic process takes advantage of the selective affinity of oils for 
sulphides of the metals rather than for the gangue minerals. The 
oils form the base of an adhesive liquid, with which is incorporated 
some magnetic substance in powdered form. This adhesive liquid 
is mixed with the pulp and the sulphides are thus agglomerated with 
the magnetic material. The separation from the gangve is accom-
plished by passing the mixed pulp beneath a magnet m water, the 
magnetic material and adhering sulphides being drawn to the magnet 
and carried awayon an endless belt. A small plant has been erected 
at the Broken Hill Proprietary Block 14 Co.'s mine. 

The Horwood process consists in giving the mixed sulphides a pre-
liminary roast at a temperature between 300° and 400° C., in which 
the iron, copper, and lead sulphides are surficially changed to oxides 
and sulphates, but the zinc sulphide is unchanged. On treating the 
roasted material by the ordinary warm acid and oil flotation processee, 
the deadened surfaces of the oxidized sulphides are inert and only the 
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zinc sulphide is floated. This process is especially suitable for the 
treatment of the slimes of the mtimately mixed sulphides, yielding 
zinc concentrates without further table concentration. The remain-
ing lead slime is available.for direct smelting. 

IDre flotation has made headway in Europe, but as yet its application 
in America is practically only experimental. Minerals Separation 
(Ltd.), of London, has orpnized an American branch under the title 
of Minerals Separation American Syndicate (Ltd.), for the purpose 
of forwarding the interesta of that process in this country. 

The Adelaide mill at Golcondi, Nev., equipped with 100 Mae-
Quisten flotation tubes and having a capacity of 125 tons daily, 
made a separation of chalcopyrite from a dense quartzose gangue 
with spiner and garnet, but it is not now in operation. A MacQuisten 
plant, consisting of 119 MacQuisten tubes, installed at the Morning mill 
of the Federal Mining & Smelting Co., at Mullen, Idaho, is successfully 
treating the zino-barite-thderite middling from the tables and van-
ners. It is to be increased to 200 tons capacity, according to mining 
press reports. 

The Elmore vacuum-oil flotation process is giving good results in 
one or two small installations in Mexico. It is reported that an 
Elmore flotation plant is being installed at the Wakefield mill on 
Four-Mile Creek in the Slocan district of British Columbia. 

ELECTROSTATIC SEPARATION. - 
The first concentration plant e.:'quipped with the Huff electrostatic 

machines was that of the American Zinc Ore Separating Co., a sub-
sidiary of the American Zinc, Lead, and Smelting Co., and owner of 
the rights of the separator as applied to the separation of zinc con-
centrates, the right of using the separator for concentrating other 
ores being still retained by the HUff Electrostatic Separator Co. 
This plant, completed in 1908 and located at Platteville, Wis.

' 
 is of 

100 tons daily cap!wity and is now equipped throughout with Huff 
machines, though in the original installation there were also Blake-
Morscher machines. Working upon the zinc blende-marcasite ore 
of the upper Mississippi Valley region, the plant makes a 55 to 60 per 
cent zinc concentrate and a salable marcasite by-product. 

The United States Smelting, Refining & Mining Co. is operating, 
in connection with the concentrating plant at Midvale, Utah, a 
50-ton plant equipped with Huff electrostatic machines. The 
lead-zinc ores from the company's Bingham mines, treated in the 
concentration plant yield lead concentrates and middlings, the 
latter canying 22 per cent zinc as well as some lead and isr:e. 
The middlings are passed through the Huff machines, yield  a 
53 per cent zinc concentrate and a liigh-grade pyrite product carrying 
the gold, silver, and lead. The pyrite product is utilized at the 
lead smelter at ,  Midvale. A separating plant employing the Huff 
machines will be added to the concentrating plant at Needles, 
Cal., of the Needles Mining & Smelting Co., a subsidiary of the 
United States Smelting, Refining .& Mining Co. It is reported in 
the mining press that a Huff separating plant will be installed at 
Silverton, Colo., and another one at Butte, Mont. 

A plant employing the Huff machines to effect a separation of 
zinc blende and chalcopyrite is under construction on the property 
of the Calumet & Sonora Mining Co. at Naco, Sonora, Mexico. 
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ROASTING AND MAGNETIC SEPARATION. 

Roasting and magnetic separation continues in favor for the 
separation of pyritic zinc ores. In Wisconsin a few years ago there 
were 25 or 30 such separating plants in operation at individual 
mines With the erection of the electrostatic separator at Platte-
ville and several custom magnetic separators it was considered 
more economical to sell the green ore to the custom separators. The 
capacity of the custom magnetic separators is being increased, 
notably the separating plant operated by the Mineral Point Zinc Co. 
There are now in operation and under construction seven such 
roasting and magnetic separating plants. 

The Empire Zinc Co. of Colorado has a complete separating plant 
at Canon City, Colo., consisting of both wet and magnetic sections, 
the latter of which was greatly increased in capacity in 1910. Other 
new combined magnetic and wet concentration plants in Colorado 
are the mill of the American Zinc Extraction Co. at the mouth of the 
Yak tunnel, and the Wilson mill at Robinson, Colo. 

The Basin Reduction Co. started a new 300-ton wet concentrator 
in Jefferson County, 28 miles from Butte, Mont., and the Grasselli 
Chemical Co. erected a 125-ton wet plant to treat tailings in the 
Park City district. The latter plant was in addition to the dry 
concentration plant already in operation by the company at that 
place. 

BXELTING. 

METALLURGICAL ADVANCE IN 1910. 

The ex 	of the manual labor necessary in retort zinc smelting 
and the raInssese  incident to the lack of continuity in that process 
have stimulated 'metallurgists to invent mechanical charging devices 
and to design forms of furnace in which the smelting operation 
should be continuous. 

The Saeger cleaning and charging machines,' in use in the Silesian 
zinc works of Georg von Giesche's Heirs, consist of steel trucks 
operated by electricity upon tracks parallel to the face of the furnace. 
Mounted upon each truck in alignment with the sloping retorts are 
as many banks of screw conveyers as there are banks of retorts in the 
furnace, and from three to eight conveyers in each bank. After 
the condensers are removed, the cleaning machine withdraws the 
residues by inserting the screw um  conveyer into the retort; then follows 
the charging machine in which t • ilar conveyers push the charge 
into the retort. The advantages of the machines are summed up as 
follows: Saving of half the labor charge; shortening of the injurious 
cooling:off period while cleaning and charging the furnaces, thereby 
increasmg the time for diEtillation and consequently the yield; 
and lastr, more healthful conditions of work. 

The Wettengel rotatable furnace, 2  is designed to save time and 
trouble in charging and cleaning the retorts. These are arranged 
in batteries in a revolving steel shell. They are turned upright 
beneath individual hoppers for charging, are revolved into a hori-
zontal position for distillation, and lastly are turned downward for 

1  Metallurgie, Jan. 22, 1910: Translated In Eng. and Min. Jour., AN. 9, 1910, pp. 750-710. 
Eleotrochern. end Matallurg. Ind., November, 1908, p. 457; April, 1911, pp. 1U40L 
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discharging the residues. After recharging thgstare turned to the 
horizontal, 180 degrees from the position of distillation. By 
thus alternating the top and the bottom of the retort its life is 
presumably_doubled and the residues do not accumulate on one side. 
A small Wetten,gel furnace was in operation durinj 1910 at the 
works of the American Zinc, Lead & Smelting o., at Caney, 
Kans., _but the tests are not yet concluded and results are not 
available. 

The Hughee revolving furnace 1  consists of a rotary retort held in 
place in a rotary shell or combustion chamber. A stack ore hopper 
feeds continuouely into the upper end of the gently sloping retort, 
which discharges both zinc vapor and residues into a stationary 
cylindrical condenser at the lower end. Both the size and the 
temperature of the condenser are controllable. The waste heat of 
condensation is carried through the hopper, preheating the charge 
which arrives at 'the retort with a temperature of about 400° C. 
A retort 8 inches in diameter and 7 feet in length is shown by experi-
ence to have a capacity of about 5 tons of roasted zinc concentrates 
in 24 hours. Savings are claimed in handling the ore, in more 
efficient use of the heat, and in initial cost of plant. A small Hughes 
retort was given a trial test at Butte, Mont., in 1909-10 1  and a full 
commercial size retort is now installed at the demonstrating plant 
of the Hughes-West CAmtinuous Zinc Distillation Co. at Southampton, 
a ouburb of St. Louis, Mo. 

Several methods have been proposed recently for smelting lead-zinc 
concentrates in the ordinary zinc furnace producing lead-free spelter 
and lead-bearing residues suitable for lead smelting. One of these is 
the Hopkins process 2  which employs essentially a charcoal or carbon 
filter between the retort and the condenser. It is found in practice 
at Swansea that this process, working on Broken Hill zinc middlings, 
gave spelter 99.6 per cent pure as compared with 96.5 per cent pure 
with ordinary condensers, and at the same time gave a much better 
recovery of the zinc The increased recovery is due to the higher 
temperatures possible with this method. When the endeavor is also 
to raise the percentage of recovery, another charcoal or carbon filter 
is placed in the outer end of the condensers. In a 19-weeks test at 
Swansea, the Hopkins condensers and ordinary condensers working 
on opposite sides of the same furnace upon the same ore and in all 
other respects under the same conditions, the Hopkins condenser 
averaged more than 7 per cent greater recovery. 

A process for smelting zinc-lead slimes and fme concentrates pat, 
ented by Sulman and Picard, has been recently described.' The 
scheme was devised to treat the fme lead-zinc slimes resulting from 
the flotation proceeses at Broken Hill, New South Wales. Tlus ma-
terial could not be smelted profitably in the ordinary way because 
the lead deetroyed the retorts and because the resulting spelter 
was too leady to be salable. In the experimental test the material 
was first carefully roasted in a hand roaster, then mixed and 
made into briquets composed of roasted ore, 70 per cent; bituminous 
coal, 25.5 per cent; and pitch, 4.5 per cent. The biiquets were of 
such a size that 14 of them, 2 deep, just filled the retort. After dis- 

MiningWorld, July_ 10, 1910, p. 131. 
I Tram. InsUtute of Metals, Landon, 1909. Reprinted in Mining Science, Mar. 3, 1910, pp. 198-230. 

Hoover, Theodore J., Smelting briquetted eine ore: Rag. and Ifft. Jour., Ang. 13, 1910, pp. 323-32a. 
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tillation the briquets came out of the retorts quite porous, but intact, 
and well suited for direct lead smelting. There was no tendency for 
the retorts to "slag up" in the bottom because the briquets came 
away clear and entire each time. The recovery of zinc, based on the 
whole run, was 70 per cent, but at times it exceeded 85 per cent. The 
conclusion is that above 80 per cent recovery could be maintained in 
commercial operation, which is excellent practice for that class of ore. 
As results of this process, an otherwise unavailable product was ren-
dered profitable, the spelter commanded a premium for purity, there 
was 33i per cent increase in capacity of the retorts, and there was a 
considerable saving of time and waste in cleaning and recharging the 
retorts. 

The problem of the complex lead-zinc ores has also been attacked 
from the electrochemical side. A 200-ton plant is &der construction 
at Georgetown, Colo., byr the Western Metals Co., which will employ 
the Maim process. In this process the sulphides are subjected to 
partial dry chlorination in a tube mill, the chloridizing is completed 
by agitation in a tank with hydrochloric acid, and the metals except 
zmc, are, by an emulsion of zinc oxide, precipitated in a form suitable, 
after fil through bestos filter presses, for treatment by lead 
smelterstnt 	

as 
e zinc chloride solution remaining is evaporated, fused, 

and electrolyzed, metallic rine being thus recovered and the chlorine 
regenerated. The present plant is lining constructed in the light of 
experience gained at the experimental plant previously in operation at 
Elkhorn, Mont. The Georgetown plant will not be completed until 
about the middle of 1911. 

The occurrence of other metals in connection with zinc in ores 
offers no special difficulty in electrothermic zinc smelting. Reference 
is made on a later page to the official experimentation with electro-
thermic methods of zinc smelting now in progress in the Dominion of 
Canada. In the United States similar investigation is active. New 
forms of electric zinc furnaces have been brought out by Hixon (U. S. 
Patent No. 957,337, May 10, 1910), Woolsey McA. Johnson (U. S. 
Patent No. 964,268, July 12, 1910), and Fitzgerald. In the new 
Johnson furnace, the zinc vapors pass through a column of artificially 
heated coke before reaching the condensing chamber, with the object 
of completely reducing them and eliminating carbon dioxide aqueous 
vapor, etc. The furnace described by Fitzgerald was woiked with 
satisfactory results at the Ilohenlohehfitte, Upper Silesia. This fur-
nace employs a resistance arch of corrugated carbon plates and re-
duces the zinc sulphide by the Imbed method in a molten bath of ferric 
oxide and iron sulphide at a temperature of 1,000° C. to 1,100° C. 

Other forms of electric furnace proposed for the reduction of zinc 
ores were briefly described in Mmeral Resources for 1908, Part I, 
pages 262-264. 

I Paper read at Fiftieth Anniversary of Marachuaetta Institute of Technology. 
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2111/0 EMBLTERS. 

The following table gives the zinc-smelting capacity of the United 
States as determined by a recent canvass: 

List of zinc smelters in the Uriited States, showing capacity in 1910. 

Company. . Location. 
No. of 
roast- 

ing fur- 
CC M& 

No. of 
dna 
fur- 

naces. 

mm„,,,.. 
"""'''"  of retos.  rt 

American Zinc, Lead & Smelting Co 	 3 12 IMI
M
I
E
I
R
1
2
1
 N 31

1
0
1
  1  §  

N
H
I
M
EI
R
I
M
  

a
a
4

-4.z.44
a
a
a

.z.ea
 a
 -;.

.
;
 a
a
 a
 a
 4
4

44
.:
0
;
 „i..

i
i
 .z
a
l
  

Do 	  
CDaenser6Kans 	  

, Kans. 	 3 12 
Bartlesville Zinc Co 	  Bartlesville, Okla 	 4 14 
Bertha Mineral Co 	  Pulaski, Va   	10 
Chanute Zino Co 	  Cimnute, Kane 	 2 4 
Collinsville Zino Co 	  Collinsville, Ill 	  4 12 

Zino Co 	  le Cherryva, Kane 	 8 24 Edsor 
	  St. Louis, Ko 	  5 9 

Granby Mining and Smelting Co 	  Neodesha, Kans 	 3 12 
GrumIii Ch 	Co 	  Clarksburg, W. Vs   	10 
Hogeler Bros 	  Danville, Ill  	 IA 2 
Illinois Zinc Co  	 Peru, Ill 	  .5A 7 
Mums [Cockerilil Zino Co. (lamed to Beer, 

8ondhebner & Co.). 
Altoona, Kans  	 3 6 

Kansas ICockerill) Zinc Co. (lamed to L. Vogel- 
stein & Co.). 

Om City, Kens 	 2 4 

Do 	  La Hsrpe, Kane  	 4 3 
Kansas (Cockerill) Zino Co 	  PittabuanaKans 	 4 a 

Do 	  4 4 
retie% 	  NB 	, If o Do 	  3 3 

Lanyon-Starr Smelting Co 	  Bartlesville, Okla 	 2 12 
Lanyon Zino Co., No. 1 (leaned to American Iola, Kane 	  2 10 

Metal Co.). 
Lanyon Zinc Co., No. 2 (lamed to American 	 do 	3 10 

Metal Co.). 
Lsnyon Zinc Co., No. 3 (Iamed to American La Harm Kane  	4 10 

Metal Co.). 
Idatthiessen & Hegeler Zinc Co 	  Lasalle, 111 	  3A 5 
Kineral Point Zinc Co  	 Depue, Ill 	  2A 6 
National Zinc Co 	  Bartlesville, Okla 	 3 10 
New Jersey Zino Co (of Pa.) 	  South Bethlehem, Pa   	18 

Do 	  Palmerton, Pa   	14 
Pittabuji Zino Co 	  Pittsburg, Kam 	 6 8 
Prime Watern Spelter Co 	  Iola, Kane . 	  3 LO 

Do 	  Gas City, Kans 	 8 18 
Sandoval Zinc Co 	  Sandoval, DI 	  2 8 
United States Zino Co 	  Pueblo, Colo 	  6 7 
United Zino and Chemical Co 	  Springileld, Ill . 	 4 

Total   	 102 304 01,328 
Total maximum smelting capacity, short 	  

tons. 
400, 681 

Total effective smelting capacity, abort 	  
tons. 

375,000 

Zino-smelting capacity of the United States, by States, in 1910. 

State. Number I 
of retorts. I State. Number 

of retorts. 

Colorado 	  1,080 Pylvania 	  4, 538 
lilinote 	  19,944 , Virginia  	 1,400 
Kamm  	 47,214 ! West Virginia. 	  5,760 
Missouri  	 2,088 

94,32a Oklahoma. 	  11,104 I Total. 	  

The total maximum annual smelting capacity of the 94,328 
retorts of the plants listed above is 400,681 short tons. Several of 
the plants have not been operated for several years, and they are 
probably abandoned. Certain of the smelters regularly redistill 
considerable quantities of zinc skimmings and other secondary 
material, and a proportionate part should be deducted from their 
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primary smelting capacity, that is, their capacity for smelting ore. 
About 6,000 retorts, with an output of 25,500 tons of spelter, should 
therefore be taken from the maximum capacity, leaving 88,328 
retorts and about 375,000 tons as the effective smelting capacity. 

Those plants which have an "A" opposite the number of roasting  
furnaces operate, in addition, sulphuric-acid plants. The Grasselli  
Chemical Co. operates acid plants in connection with its zinc-roasting 
furnaces at Grasselli, Ind., and Cleveland, Ohio, the roasted zinc 
concentrates being shipped to the zinc smelter at Clarksburg. The 
United Zinc & Chemical Co. has zinc-roasting furnaces at Argentine, 
Kans., where the sulphur gases are utilized in an acid plant, the 
roasted concentrates being shipped to the smelter at Springfield, Ill. 

NEW ZINC SMELTERS. 

The following is a list of proposed new zinc smelters. They are 
all actually under construction, with the exception of the plant of 
the Granby Mining & Smelting Co., which it is reported will be 
started in the early part of 1912. Those smelters with "A" in the 
zinc-furnace column Nvill manufacture sulphuric acid also. 

List of new sine smelters under construction in 1910. 

- 
Company. Location. Com- 

Pkited " 

1912 
1912 
1914 
1911 
1912 
1912 

Number 
of zinc 

furnaces. 

Num-
bet of 
retorta 

American Zinc, Lead & Smelting Co 	 
Bartlesville Zino Co 	  
Ormbeill= Smelting Co 	  
G 	 Co 	  
Robert Lanyon Zino & Add Co 	  
Tulsa Fuel & Manufacturing Co. (subsidiary of 

Prime Western Speller Co.). 

Hillsboro, Ill 	  
Collinsville, Okla 	 
East St. Louis, Ill 	 
Meadowbrook, W. Va. 	 
Hillsboro, Ill 	  

! Collinsville, Okla 	 

10 A 
fi 
6 A 
B A 
4 A 

10 

Ellin
  

4
givrei.Z

4
 

CHANGES IN 1910. 

An important feature of the year was the further acquisition of 
zinc-mining land by several zinc-smelting companies. The New 
Jersey Zinc Co., in addition to the famous Franklin Furnace and 
Sterling Hill mmes of New Jersey, has, through its subsidiaries, the 
Empire Zinc Co. and the Empire Zinc Co. of Colorado, for many 
years had extensive interests in zinc-mining lands in Missouri Colo-
rado, and other Western States. An affiliation, the Mineral , Point 
Zinc Co. has in the last year or two largely creased the operations 
and holdi i ngs of its mines department in the Wisconsin field. The 
American Zinc, Lead, & Smelting Co. was engaged in zinc mining 
before it became interested in smelting; but recently its holdings of 
productive lands in the Joplin region -have been largely increased—
as have been the holdings of its subsidiary, the Wisconsin Zinc Co., 
in the upper Mississippi Valley region. The Granby Mining & 
Smelting Co. has large tracts of productive territory m the Joplin 
region which it has heretofore operated on the subleasing basis but 
within the year the company has engaged in active ymning The 
Grasselli Ch.emical Co. has lately acquired important zinc fands in 
eastern Tennessee.. The-American Metal Co., through an affiliated 
company, has for years held zinc lands in the Joplin region, and is 
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Locatio n. Number 
of retorts. 

Rich Rill, Ito 	  679 
South Bethkhem, Pa 	 1,620 
Iola, Kane 	  2,624 
Wenona, Ili 	  512 

5,4211 

Company. 

OweboriR Zinc Co 	  
New Jersey Zino Co 	  
United Zino & Chemical Co 	  
Wows& Zino Works 	  

Tots; 	  

Company. Location. Number 
of retorts. 

Bartiesviile Zino Co 	  
Lenyon-litarr Smelting Oo 	  
ICineral Point Zinc Co 	 
National Zino Co 	  
New Jemmy Zino Co 	  
United Zinc & Chemical Co 	  

Total 	  

Bartlesville, Okla 	 
	do 	  
Depue, Ill 	  
Barticoville,Okla 	 
Palmerton, Pa 	  
BFIngfield, Ill 	  

1,152 
1,152 

760 
006 
360 
800 

4,822 
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reported 15 the mining press to have recently purchased zinc prop-
erties in Western States. Several other smelting companies have 
been and are still interested in zinc-mining lands on a smaller scale 
than the foregoing. 

The Cockerill 7,inc Co. failed early in Febniary. The business 
was reorganized and continued by the bondholders as the Kansas 
Zinc Co., and later the Altoona smelter was leased to Beer, Sond-
heimer & Co. and the Gas City and La Harpe_plants were leased to 
L. Vogelstein & Co. The receivership of the Lanyon Zinc Co. was 
dissolved in September, but the plants had been operated during the 
year under lease to the'American Metal Co. 

In the latter part of 1910 the two plants of the United Zinc & 
Chemical Co. at Iola, Kans , were dismantled, a part of the equip-
ment being moved to the plant at Springfield, Ill., and the remainder 
was purchased for use in the new Lanyon smelter at Hillsboro Ill. 
The smelter at Rich Hill, Mo., is reported as dismantled. 'The 
smelter at Wenona I  El., is probably abandoned and is therefore 
dropped from the list. The plant of the New Jersey Zinc Co. at 
South Bethlehem was closed down in midyear and will probably not 
be operated again. Numerous additions to smelting capacity were 
made during the year, so that on the whole there was a net loss of 
but 606 retorts in smelting capacity. 

The following lists show the plants abandoned and the additions 
to smelting capacity in 1910: 

Plants dismantled or abandoned in 1910. 

Additions to smelting capacity in 1810. 

CHANGER IN 1911. 

It is possible to forecast with fair certainty the changes in smelting 
capacity during 1911. The plants of the Lanyon Zinc Smelting Co. 
are being dismantled, the equipment from the works at Iola going 
into the smelter of the Bartlesville Zinc Co. at Collinsville, Okla., 
and that from the La Harpe works being used in the Robert Lanyon 
smelter at Hillsboro, Ill. The zinc-rolling mill at the La Harpe 
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t'ompany. Location. No. of 
retorts. 

Totel 	 11,280 

Bertha Mineral Co 	  
Lanyon Zino Smelting Co 	  

Pulaski, Va 	 
Iola and La Hops, Kans._ 

1,400 
9,880 

Company. Location. No. or 
retorts. 

Grasselli Chemical Co 	  
New Jersey Zino Co 	  
United Zino and Chemical Co. 	  

Total 

Meadowbrook, W. Va. 	 
Palmerton, Pa 	  
Springfield, Ill 	  

2,280 
2,880 
1.800 

6,760 
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plant was purchased by Ball Bros. Glass Manufacturing CAL and is 
now being operated by the La Harpe Zinc Rolling Mill Co., with an 
output of 5 tons daily of long strips suitable for making can lids. 
The Bertha Mineral Co. has Closed down and partly dismantled ita 
smelter at Pulaski, Va. 

Large increases in retort capacity are under construction at the 
Palmerton, Pa., plant of the New Jersey Zinc Co., and at the works 
of the United Zinc & Chemical Co., at Springfield, Ill. The Grasselli 
Chemical Co. early in the year completed a smelter at Meadowbrook, 
W. Va., which NM started up in March. The roasting furnaces are 
located at Newcastle, Pa., where sulphuric acid is made, the roasted 
concentrates being shipped to Meadowbrook for smelting. The net 
decrease in retort capacity for 1911 will probably be about 4,500 
retorts, though this may be partly offset 'by additions not as yet 
announced. 

Zsnc smelters dismantled or abandonol in 1911. 

Additions to mating capacity in 1911. 

CHANGES IN 1912. 

In 1912, as at present planned, new smelters aggregating 13,480 
retorts will be completed and there will doubtless be additions to 
other smelters. On the other hand the 3rear will probably witness 
the closing of some smelters now in operation. 

Smelting capacity to be added in 191f. 

Company. 

Amerioan Zino, Lead, dz Smelting Co 	  
Bartlesville Zino Co 	  
Robert loolyort Zino and Acid Co 	  
Tulsa Fuel and Manufaoturing Co 	  

Total 	 

llWsboro UI 	  
Collinsville, Okla 	 
Ilillsboro, ill 	  
Collinsville, Okla.. 	 

4,000 
8,200 
1,000 
4,080 

12,480 

Location. No. of 
retorts. 
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ZINC. 

The production of spelter in the United States is given in Table I, 
which as to the ore smelters is compiled from reports officially com-
municated by every one. As to the dross and scrap smelters the 
production of three small concerns has been estimated. Under the 
classification of " dross and scrap" smelters we include only those con-
cerns that work up such material and market the product as spelter. 
Some of them redistil and some of them simply remelt, skimming off 
impurities. Their business does not differ essentially from that of the 
smelters who make spelter out of ore, and indeed a good many of the 
latter treat dross in connection with ore. Besides this reclamation 
of zinc from by-products, junk, etc., many consumers of spelter re-
produce spelter from their own waste. It is extremely difficult to 
enumerate accurately the amount of such recovery, and we have not at-
tempted it. Nor would such an enumeration properly play a part in 
statistics of the spelter industry. 

The ore smelters reported a production of 7793 tons of spelter from 
dross in 1910, and 269,272 tons from ore. 

In 1910 there were produced 3398 tons of spelter in bond, most of 
which had been exported before the end of the year. 

All of the ore smelters except two small concerns, whose output of 
spelter was 6170 tons, reported the amount and sources of their ore 
receipts, which enables the compilation of Table II. 

The statistics for 1909 and 1910 in Table II are not properly compar-
able, without explanation. Those for 1909 represent the total receipts 
of zinc ore, both by spelter and oxide manufacturers, except that the 

I. PRODUCTION OF SPELTER IN THE UNITED STATES. 

States. 	1902. 1908. 1906. 	1906. 1 	1906. 1907. l' 1908. 1909. 	11910.(c) 

Colorado 	  
Illinois (a) 	  
Kansas 	  
Minouri 	  
Oklahoma 	  
South and East (b) 	 

49.672 
87,321 
10,548 

10,698 

877 
49.528 
87,406 

9,894 

10,799 

4,906 
47,507 

103,721 
12,058 

13,513 

8,599 
45,357 

114,948 
11,800 

23,044 

6,260 
48,238 

129,741 
11,088 

30,167 

5,200 
56,103 

133,581 
11,594 
5.094 

38,080 

3,079 
50.244 
99,136 
10,196 
14,867 
32,989 

I 
6,115 	6,564 

75,2291 	79.570 
103,390, 105,897 

8,4181 	6.485 
28,840 	34.760 
44,470; 	43,989 

Total tons of 20001b... .1158.230 
Total tons of 2240tb 	 141.283 
Total metric tone 	 1143,532 

158,502 
141,520 
143,792 

181,803, 201.748 
162,324 180,132 
164,921 183,014 

I 

225,494 
201,343 

, 

249,812 210.511 
222,868 197,776 
226,398 190,933 

1 

266,482; 277,065 
237.913 1  247,364 
241,730 251,8 

I 
(a) Up to 1903, inclusive, includes also the production of Indiana. (b) New Jersey, Pennsylvania 

and Virginia, and (since 1903) Weet Virginia. (e) From Eng. and Min. J earn. 
43 	 673 
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II. PRODUCTION OF ZINC ORE IN THE UNITED STATE& 
(Ia toms of 2000 lb.) 

i 
1904. 	1905. 1908. 1907. 1908. 1909. 1910. 

State, 

Tons. Tou, Tees. Tom Toes. Tons.. Tons. (k) 

A.risona 	 • 7,908 

HI
M

ialt1  PA
W
  

p
r
o
s

-41-4.74 

Arkansas 	 (e) 	1,900 2,200 4,200 4.088 2,682 (g) 320 
Colorado 	 (4) 94,000 106,500 114,000 242,610 83,052 90,288 
Idaho 	 Nil. 1,700 2,160 11,847 1,568 2,784 
Kentucky 	d) 	958 (d) 	414 976 1,006 341 (g) 	94 
619.-Kan 	 40273.238 (b)268,50() (0280200 297,126 273,420 304,581 
Montana 	 Nil. 2,000 4,900 1,218 2,783 12,037 
Nevada 	 Nil. Nit. 7,080 4.503 1,445 4,609 
New Mexico.. . (s) 21,000 17,800 30,000 4,281 2.290 19,103 
New Jersey 	 (d)280,029 (d)361,829 404,690 368,710 399,232 479,699 
Oklahoma 	, .     	 3,240 9,300 17,089 
Tennessee. 1.710 
Utah 	 Nil. 9,268 10,700 9,043 709 18,130 
Wisconsin.. 	 (c) 19,300 32,690 42,130 63,011 68.135 89,000 
Others 	 (a) 	2,600 (f) 	3,800 (h) 	850 (ft) 2,241 (01.530 672 

Totals 	 093,026 795,698 906,175 902,923 838,377 1,027,984 509.572 

(a) Estimated, (6) Production of Joplin district, plus output of southeastern Missouri. the latter 
aa reported by the Stets mine inspector. (e) Aeoording to H. F. Bain, "Contributions to Focoomie 
Geology." 1904. (d) Report of State Geologist; crude ore. (a) Partly estimated. (j) Arizona, 
Nevada, Illinois, Iowa, Tennessee and Virginia. (g) These figures may be a little too low, there being 
a possibility that some ore originating in theee States has been credited to other States, especially 
Miesouri and KAngtila. (h) Tenneesee, Arisona and California. (i) Included in others. (k) The 
statist/es for 1910 include only the sine ore received by producers of spelter, wherefore some appar-
ently peculiar changes from the figures for previous years, which include the receipts by oxide 
manufacturers. 

11a. PRODUCTION OF ZINC IN EUROPE AND AMERICA. (a) 
(In metric tons.) 

Itia44,01.Mt 	 r3.1204.51. 
ijka, •i sin. l 	dodikitAto*. 

• • • •• 	• 

'YANA Via..„ttlif :000. 
41.4f.54 

 
hi 0I 	O8 t5 	 c LW 

, 	 go,ft 	•4;7010s 144:- . . 	 15•40407:. 
• l'AfM t.32,443i 01 ."4214 . 	VA,'W 

6,1411111,3.14$. ia4gl•44.• •1345a.Ogi.• *.S•W 1s42- SodS 
')111 f1,0901 

190• NA04:: 124;'.t14)f: 36A)14. f:124'.91at 	4861.'• • 41'  
• *,041:111U,:cif 	 3.211: 

1004 .. 0$1991137;423 	1:040.468 
. 	• A.Mit*A42.4:66i: 0,290i kVs454C11'.4 	• .4; 7.14:01 

. 14,1 1.40ii4tng 44,00 	14;8403' 
• lIfi01 Iltiii4*':049 .,733 , i. 0*,liK :1•,090 	i8K . 10,409/. 

..:.. 	181,910. :47,;8191. `.-:11f.M11011 /7•57 4$1.11," -0.<069. :SAN 	5441%. 
VA3147.,104I040,718* i:2$916.0 79i,40 ':(k) 	1.4049 W8O4804 

;5c.,4 	 ; 	• 	 .:!4::)4ZtAr'r! :140:04 

(a) From the official statistics of the various Governmente except 1006 to 1910 inclusive, far which 
years the figures reported to Henry R. Merton & Co. have been used where the official statisties were 
unavailable. In addition to the production reported in this table, Aust-alia produced 286 long tons in 
1903, 299 in 1904, 544 in 1906, 1008 in 1906, 980 in 1907, and 1086 in 1908. (b) Included in Austria. 
(e) An approximete separation of the total whieh is reported for "France and Spain." (d) Estimated. 
(s) Includes 508 tons from Australia. (J) Eng. and Min. Journ. 

figure for New Jersey represents the mine production. The figures for 
1910 represent the receipts of ore by spelter manufacturers only, with 
the exceptions previously noted. The concentrates produced from 
New Jersey ore are included for the total entered under " Other States." 

intt`: 
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It seems probable that some of the smelters, in reporting, credited to 
Missouri and Kansas some ore that came from Oklahoma. The ship-
ments from the Joplin district in 1910 were about 291,000 tone, of which 
about 15,000 came from Oklahoma. The shipments from Wisconsin 
mines in 1910 were 62,000 tons, this including what went to oxide works. 

The amount of zinc ore reported by the smelters as received from 
Canada and Mexico in 1910 was 40,993 tons. The imports reported by 
the government were 83,057 tons. Foreign ore containing 4712 tons 
of zinc was reexported, which probably corresponded to about 12,000 
tons of ore. Of the imports reported, 11,683 tons were received by the 
lead smelters. Allowing for changes in the quantity of ore remaining 
in bond there probably is no irreconcilable discrepancy between the 
government figures and those of the smelters. . 

In 1910 sulphuric acid was made as a by-product by seven zinc 
smelters, their aggregate output having been about 202,000 tons, basis 
60 deg. B. These smelters produced 100,791 tons of spelter. They 
received 49,328 tons of blende ore from Wisconsin, and 102,466 tons from 
the Joplin district, besides less supplies from the Rocky mountains. It 
is noteworthy that these works buy nearly the whole output of blende 
in Wisconsin and about one-third of the total production of zinc ore in 
the Joplin district. 

Consumption.—All of the ore smelters except Chanute and Sandoval 
reported their stock on hand at the end of 1910. Including a small 
estimate for these, the total was 23,000 tons. Disregarding any stock 
that may have been in the hands of dross and scrap smelters the de-
liveries into consumption in 1909 and 1910 are computed in Table VII. 

In addition to the spelter produced in bond and exported in slabs, 
4486 tons of foreign spelter was exported in 1910 under drawback privi-
lege. This does not, however, enter properly into a computation of 
domestic consumption, its application in the manufacture of wares in 
this country having been a consumption. 

As to actual consumption we cannot speak with confidence. Reports 
from consumers other than brass-makers, accounting for 170,982 tone of 
spelter, show in their cases about the same consumption as in 1909. In 
galvanizing there was a trifling increase; in the rolling of sheet zinc a 
small decrease. Reports received from brass-makers are too incomplete 
to furnish statistical indication of the position of that industry, but 
judging from the consumption of copper in 1910 there was probably an 
increased manufacture of brass. 

The consumption of spelter in the United Sates in 1909 was estimated 
at 261,600 tons. In 1910 it was probably in the neighborhood of 270,- 
000 tons, divided approximately in the ratio of 60 per cent. for galvaniz- 
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ing, 20 per cent. for brass-making, 11 per cent. for sheet zinc, and 9 per 
cent. for other purposes. 

Smelling Capacity.—The capacity of American zinc works at the 
end of 1910 is given in Table III, the number of retorts having been 
reported officially by all of the producers except Chanute and Sandoval. 

Of the total of 91,291 retorts, 10,528 are owned by smelters at Bartles-
ville, Okla., 22,737 at Iola, Kan., and 22,158 at other places in Kansas. 
The furnaces of the United States Zinc Company at Pueblo, Colo., have 
Rhenish retorts. At all of the others the retorts are of the Belgian 
type. 

At the works of the Lanyon Zinc Company at Iola, Kan., the last 
furnace was closed down on Dec. 26. The three works will now remain 
closed indefinitely. The American Metal Company has surrendered its 
lease of them. 

The United Zinc and Chemical Company dismantled its Iola plant. 
At its Springfield plant it added one block of 800 retorts, and began 
building two blocks comprising 1600 retorts. The Mineral Point Zinc 
Company increased its plant at Depue by one block of 600 retorts. The 
Bartlesville Zinc Company added two blocks, comprising 1152 retorts. 

Of the old coal smelteries, the Pittsburg Zinc Company closed its 
plant early in 1911, and the Cockerill plant at Nevada, Mo., also was 
closed. On the other hand, the works at Collinsville, Ill., long idle, 

III. ZINC SMELTING CAPACITY OF THE UNITED STATES AT END OF 1910. 

.31.atre.. 

• .,• 	•-• 

..4s*Aiiii..4.*W Z.ttj Lot.: 	uwi atitei;frot (zs. 	 Deering. Kan  	6 
•arimat Zlisi4: . 1.-30 41:na Rovai.t.4•(-4. 	, Canty. Kan,. . .... 	 6 

Bartlesville, Okla 	 8 
*e.statit MISR•ral Co, 	. 	. 	. .. 	, . .. 	... — ...... ... Pulsaki, Va 	 10 • • 	• Chanute, Kan 	 4 

Cr,r,:ktasii Zitott f:!xi, 	t.iitxt., 	 ers.ki0Aritr:5,7 * Co.) Alioon.s, Kin 	6 
(?..ktokor#11.71.1tif, q.i, :(.1„, Ve*Astrs0 A i'.:4> '* 	 Gsa City, Kan 	 4 
(::'..00lsoriil ".,: , 5••,, 	.',.... 	(L. 	Ve.gp,Ma.f.r<tk.* 	f.::<:.) 	...... ..... ... Ls Harpe, Kan. .... • • • . 3 

Nevada,. Mo 	  3 
K.::?..1.1.::?,,:t:: ,..:•: 	Cft.t. Collinsivills, M. — .. 	 6 
.I:74;:;,::' 	::-...-...: 	• St. Louis Mo 	 

. . — . . ....... Cherryvale, Kan 	 24 
Neodesha, Kan. . , . 
Clarksburg, W. 'Va 	 

:1•Intle4t:x Arves 	 . 	.. . 1. Danville, Ill   	 2 
Zitel'o ./11.iboiat P 	,ena III 	  

Lan•y*ts-itilx..v.. 	̀?..1.ik• . , — • . 	. ' - Bartlesville, Okla 	 5 
Ihowt...irs. Z0 1.'44 4 	 . 	 Iole-La Harpe Kan 	 15 
AlAttis.i401,eis ig H4:::$: 	.. 	. Lasalle, Ill 	  
Mil:mut EVirlt 	 •> . I'lepue, III 	  6 
Nolikwal Ziw. -  '.•'.. Bartierrrillet_Okla,. 	6 
N: f4rf jek..5....,.  2..i.. , Palmerton, Fenn 	 12 
:N•efS1' 	 3 	k,,.: 	 :: 	 . • • •-, • .. • . • • • Dethlebem,Penn 	 19 _ 	

* 	 
Fittsburg Kan 
G  as, Kan 	.*** . : ... 

4 
14 

...am" .... ... Sandoval, Ill   	 4 
'1..:i.,•lf:',:x....i. 	-,.. 	., 	,'.- 	 -. Pueblo, Colo 	 7 
1.;:f., ?:::(:::(1. 	.1.%.4k5... ,.).3.$:. 	t$5:,..:Aik.* *: 	, 	 • • • • • • • • • • • . i  Springfield, Ill 	 3 
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IV. EXPORTS OF ZINC ORE AND ZINC OXIDE FROM THE UNITED STATES. (a) 

  

Ore. Oxide, 

  

LOP.T. 	1 
Short tons. Value. Value per ton. Short tons. Value, I Value pet ton. 

$211,350 $104,140 

te.111
...

0
W

O
V
A
O

M
W

...t-
y

.lp 

;Z
;;i7G

ia7;  
299,970 262,104 
725,944 366,598 

1,134,663 496,380 
1.167.684 393.250 
1.449,104 433,722 

987.000 578,215 10  905,782 O
a 628,494 

848,461 810,203 
733,300 1.149,297 
579,490 1,069.924 
877,746 845.070 
412,300 1,026,377 
649,426 943.968 

(a) In addition to the exports of ore, 16,887 short tons of sino dross (galvanisers' smote) were ex-
ported in 1908. 9593 short tons in 1907, 8405 short tons in 1908, 7069 short tons in 1909 and 4728 
short tons in 1910. 

V. EXPORTS OF DOMESTIC SPELTER FROM THE UNITED STATF43. (a) 

Year. 

Plates. Sheets, Pigs and Bars. Wares. 

Total Value. 
Short Tons. Value. Value. 

1896 	  10,160 1 ,t.ri 3,10:j 161.001 $1,112,029 
1897 	  14,246 I 71,021 1.743,049 
1898 	  10,499 138,166 1,724,188 
1899 	  6,765 42.  Au 143,232 1,978,295 
1900 	  22.411 99,288 2,317,261 
1901  	 3,390 82,046 310,952 
1902 	  3.237 114,107 414.784 
1903 	  1,521 71,354 234,733 
1904   	 10,073 11 7 ,957  1,212.447 
1905   	 5,516 159,996 842,249 
1906 	  4,070 204.200 787,795 
1907 	  563 186.283 261,397 
1908 	 2,640 88,485 338,739 
1909 	  2.566 09,751 332,761 
1910 	  3,989 101,336 527,836 

(a) There is aim a comparatively insignifioent re-export of foreign-made spelt& and sine warm. 

VI. IMPORTS OF ZINC AND ZINC OXIDE INTO THE UNITED STATES. 
(ln pounds.) 

Year. 

Sheets, Blocks Pigs and Old. 

Manufactures. Total Value. 

Oxide. 

Amount. Value. Dry. In Oil. 

Ili
§

  

856,044 $25,904 $15,728 141.632 4,572,781 311,023 
2,557,341 95.883 19,431 115,314 6,564,763 602,357 
2,742,357 109.624 13,448 123,072 3,342,235 27.050 
2.985,463 151.966 14,800 186,766 3.012,709 41.609 
2.018.196 97,772 36,836 134,608 2,618.808 38,706 

775,881 30,920 42,643 73,563 3,199,778 128,198 
1,238,091 46,713 37.191 83,904 8,271,385 163.081 

728,614 80.900 18.938 0,888 3,487,042 166,034 
933.474 44.326 11,918 66,244 2,586,661 224.244 

1,042,081 61,062 12.390 63,442 3,436.367 342,944 
4,407.481 263,310 17,386 270,695 4,191.476 292,538 
3,565,890 - 	210,322 16.282 226,604 8.311.318 362,418 
1,762,637 84.885 7,474 93.350 4,635,101 210,166 

19,340,029 826,588 19,176 848,764 6,119,328 535,024 
6,904.389 289,689 27,476 317,164 6,133,840 336,257 
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VII. DELIVERIES OF WELTER IN THE UNITED STATES. 
(In tons of 2000 Ili.) 

1905. 1906. 1907. 1908. 1909. 1910. 

- 
Stock, Jan 1 	 6,500 4,000 4,550 32,883 25,000 11,500 
Produotion 	 201,748 225,494 249,612 210,511 282,459 288.415 
Importa 	 521 2,203 1,778 881 9,670 3,462 

Total supply. 208,769 231,697 256.940 244,275 317,129 303.367 
Exporte(a) 	 5,515 4,670 563 2,640 2,900 8,4.57 
Stook, Deo. 31 	 4,000 4,550 32,883 25,000 11,500 23,000 

Deliveries 	 199,256 222,477 222,494 216.635 302,729 271,892 

(a) Includes domestic and foreign. 

VIII. CONSUMPTION OF SPELTER IN THE UNITED STATES. 
(In tons of 20001b.) 

Purpose. 1906.(a) 1907.(b) 1908.(b) 1909.(b) 1903. 1906. 1907. 1908. 1909. 1910. 

Galvanising 	 119,000 164.000 

4.css
a

:44
-0

  

Braes-malting 	 33,000 48.000 

ea 

.4
1

  

el  

.6 ea 

ce;  

Sheet sine 	 27,000 33,000 
Lead denilvertiation 2,500 2,000 
Other purposes (a) 	 10,000 14,000 

Total 	  225,500 239,494 191,500 261,000 100 100 100 100 100.0 100.0 

(a) The apparent falling off in the coneumption of siDe for " other purposes' in 1906 is ezplained by 
a more complete itemisation of the consumption in 1906: in other words, there was probably more 
spelter used for braes-making in 1905 than the above table shows. (b) The statistics of consumption 
for 1907 have been revised from those stated in Two MIN•RLL INDOIMILT, VOL XVI, so as to include the 
consumption of reclaimed spelter, which is also included in the statistics for 1908 and 1909. For a full 
discussion of this subjeoteee Eno. and Min. J ours.. June 12, 1909. 

IX. PRODUCTION OF ZINC OXIDE IN THE UNITED STATES. (a) 

Year. 

Quantity. Value. 

Year. 

Quantity. Value. 

Short 
Tons. 

Metric 
Tons. Totals. 

Per Short 
Ton. 

Short 
Tons. 

Metric 
Tons. Totals. 

Per Short 
Tons. 

1897 . 
1898 . 
1899 . 
1900 . 
1901 . 
1902 . 
1903 . 

26,262 
32,747 
39,663 
47,151 
46,500 
52,730 
59,562 

23,285 
29.708 
35,982 
42,775 
42,266 
46,929 
64,034 

81,68E4020 
2,226,796 
3,331,692 
3,772,080 
3,770.000 
4,023,299 
5,005,394 

iS
S22A

2
 

59,613 
72,603 
77,800 
85,390 
65,100 

54,081 
65,859 
70,573 
77,449 
59,046 

	• 

4.523,414 
5,808,240 
6,257,361 
7.731,100 
5,876,342 

75 . R8 
M.00 
80.43 
73.28 
90 . 20 

(a) The figures for 1905 and 1906 include sine- ead pigment, which was not included in the statis-
tics for previous years. 
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X. IMPORTS OF ZINC ORE INTO THE UNITED STATES. 
(In tons of 2000 lb.) 

Source. 1905. 1906. 1907. 1908. 1909. 1910. 

British Columbia 	 8,561 600 1,157 6,157 10,024 4,675 
Mexico 	 (a)32,164 (a)811,900 (a)108,800 66.383 106,245 80,309 

Totals 	 40,725 89,500 109,957 72,540 116,269 85,064 

(a) The actual tonnage of ore imported was womcwhat greater than this figure, but it included some 
mined ore whit* for statistical purposes has been redueed to the zinc ore equivalent. Thin table 
is based on reports horn the smelters of the ore reeeived by them from these countries. 

were put once more into operation. The Cockerill Zinc Company went 
out of business in 1910, its Altoona works being taken over by Beer, 
Sondheimer & Co., and its La Harpe and Gas City works by L. Vogelstein 
& Co., the other plants becoming idle. 

At the end of 1910 plans were on foot for one new smeltery in the gas-
field of Oklahoma, and for a least three plants in the coalfields of Illinois. 
Construction of some of these will go on in 1911. Since the beginning 
of 1911 the works of the Bertha Mineral Company at Pulaski, Va., 
have been closed, and also those of the New Jersey Zinc Company at 
Bethlehem, Penn. The Palmerton works are being enlarged to take the 
place of Bethlehem. 

ZINC MINING IN THE UNITED STATES. 

Arizona.—Zinc mining has taken on a new life in the Cerbat mining 
district in northwestern Arizona. About 750 tons per month were 
shipped during 1910. The ore is smelted at Bartlesville, Oklahoma. 
The actual mining costs are high, amounting to $20.30 per ton of ship-
ping ore. 

Colorado' (By T. J. Dalzell).—The finding of enormous bodies of zinc 
carbonate in the old upper workings of many of the Leadville mines has 
opened a new era for the prosperity of the camp. These bodies were 
supposed, when encountered, to be spar, and were considered valueless. 
Such old mines as the Iron Silver, Henrietta and Maid, Wolftone and 
Louisville contain %Teat amounts of ore, containing from 15 to 30 per 
cent. zinc, and it is estimated that more than a million tons of such ore 
exist in the old workings of mines opened on the white-limestone contact. 
The full utilization of these deposits will require new metallurgical 
methods to aid in either their treatment or their concentration. In the 
past, Colorado metallurgists have not failed in solving such problems, 
and the State may look for new and commercially successful methods 
which will permit the mining of these new mineral resources of the Lead-
ville district. These new zinc deposits increased the production of the 
Leadville district 33 1/3 per cent. in 1910, as compared with 1909. The 
total zinc production in 1910 was 62,475,847 pounds. 

IReporg, State Bureau of Mises, Denver, Colo. 
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Zinc depoaits are found in the Mexican States of Tamaulipas, 
Nuevo Leon, San Luis Potosi, Coahuila, and Chihuahua, but most 
of the ore imported into the United States has come from the two 
last mentioned. 

CANADA. 

A strong endeavor is being made in the Dominion of Canada to 
develop a commercially successful method of reducing the complex 
zinc ores of the Kootenay district of British Columbia. The Do-
minion Government appropriated $50,000 for experimental work, 
the_ preliminary research part of which_ is proceeding satisfactorily 
at McGill University_upon sample lots of zincky ores from the silver-
lead mines of the Kootenay region. The concluding work will be 
done at the Snyder electrothermic zinc smelter of the Canada Zinc 
Co. at Nelson, British Columbia. Independent wrperimentation is 
also under way at Nelson by the French -Complex Ore Reduction Co. 
The scheme followed at the latter plant is to recover the zinc either 
as spelter or oxide, the silver and copper bearing leady residues 
being sold to lead smelters. An Elmore flotation machine is being 
installed at the Wakefield Mill in the Slocan district. 

The zinc ore produced in British Columbia now finds its way to the 
zinc smelters of the United States. In the past the output of these 
ores has not assumed great importance, but there is no doubt of 
their extended occurrence l  and should commercial success attend the 
efforts at reduction described above the district would become an 
important zinc producer. The question of a bounty similar to the 
lead bounty for the production of zinc ore in Canada has been agi-
tated but so far witb.out success. 

AFRICA. 

The Rhodesia Broken Hill ore body consists of a deposit of oxidized 
zinc-lead ore in northwestern Rhodesia, according to a report in the 
Mining Maga6ne. Large quantities of ore are in sight at the surface. 
One outcrop is estimated to show 250,000 long tons of ore averaging 
26 per cent of lead and 2211. per cent of zinc, and another outcrop is 
figured at 300,000 long tons averaging 32 w cent zinc with little 
lead but much iron oxide and carbonate. -The great difficulty has 
been to find a commercial process to treat the ore. Recently an 
agreement has been made with the owners of the Bradley-Williams 
process, and a company has been formed .  to acquire the -Rhodesian 
rights to the process, which will be first tried on a small scale with a 
view of ascertaining the costs, as fuel and freight rates will enter 
largely into the commercial success of the treatment finally .  ad_o_pted. 
Preliminary tests of the process at Johnson & Sons' Smelting Works 
were techmcally satisfactory .. The method consists in dissolving the 
zinc compounds in dilute zinc sulphate carrying a small proportion 
of free sulphuric acid. The circulation of this electrolyte is continu-
ous, passing as it does first through the ore, then through the elec-
trolytic cell, where metallic zinc is deposited, and the electrolyte is 
thus regenerated to its original strength 13y the removal of zinc and the 
liberation of sulphuric acid. 
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The principal source of zinc in Australia is the silver-lead mines of 
Broken Hill, New South Wales. In the early days of Broken Hill 
mining the crude ore ran about 25 per cent each in lead and zinc and 
25 ounces in silver, but by 1904 the average tenor had become reduced 
to 16 per cent each of lead and zinc with 11 ounces of silver to the ton. 
At present the average tenor is probably somewhat below those 
figures. In the effort to get rid of the zinc it was heaped up in enor-
mous piles of zinc tailings and slimes from the concentrating plants, 
and lead concentrates with 20 per cent of zinc were smelted, lead 
slags averaging 16 per cent of zinc oxide with a maximum of 20 per 
cent having been run, according to Donald Clark.' Various leaching, 
electrolytic, and magnetic processes were successively tried and 
finally discarded for the flotation processes which have been in prac-
tical use since 1903. This methoid of concentration has the advan-
tage that it can be applied to the current output of zinc tailings 
and slimes as well as to the accumulated stocks of those products. 

In 1903 the department of mines of New South Wales estimated the 
tonnage of stored zinc tailings and other zincky residues at 5,687,400 
long tons, containing an average of 18.6 per cent of zinc. • In 1908 
the stocks of zinc tailings were estimated by different authorities 
to amount to about 7,000,000 tons and to contain about 1,200,000 
long tons of zinc, 350,000 tons of lead, and 40,000,000 ounces of 
silver. A correspondent of the Australian Mining Standard of April 
61 1910,_puts the stock of tailingd at 6,000,000 tons, the total capacity 
of the &teflon plants when present plans are completed at about 
31,000 tons weekly, and the current production of zinc tailings at 
24,000 tons weekly. At this rate of excess of consumption over cur-
rent production, it would require about 16 years for the re-treatment 
plants to absorb the accumulated tailings. This estimate is contin-
gent upon the continuation in the future of the present rate of pro-
duction of the mines. 

At the Broken Hill Proprietaz7 Co.'s Port Pirie zinc smelter, which 
when completed early in 1911 will have 10 furnaces and 1,440 retorts, 
5 furnaces were finished and several hundred tons of spelter were 
made in trial runs. 

An export duty on zinc concentrates, to encourage Australian zinc 
smelting and to obtain a measure of independence of European zinc 
smelters, is being agitated in New South Wales with fair prospects of 
adoption. 

The following table compiled from the annual reports of the de-
partment of mmes of New South Wales shows the quantity and zinc 
content of zinc concentrates exported from New South Wales from 
1904 to 1910: 

Ezports of rine (spelter and conamtrates)from New South Waits, 1904-1910, in short tons. 

Year . Conon- 
trans. 

Zino can- 
tent. Year • Conoen- 

tastes. 
Zino eon- 

tent. 

1904 	  
1905 	  
1205 	 
1007  	

54, 514 
115,oaa 
114,904 
354, 001 

1332  
g
i
g
d
 

1908 	  
1909 	 
1910  	

309,044 
413,775 
624,862 

127,515 
151,300 
307,0115 

I Clerk, Donald; Auenallan mining and metallurgy, Melbourne, 1904, p. 372. 
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METALLURGY. 

OONOZNTRATION AND SEPARATION. 

FLOTATION METHODS. 

A brief description of the various ore flotation processes was given 
in Mineral Resources for 1908, Part I, pp. 251-256, and to that 
summary the reader is referred for more detailed information. In 
the two years which have elapsed since that description was written, 
ore flotation has become the standard method of zinc concentration 
in Australia. The importance of flotation in that country is shown 
in the following table of the production of zinc concentrates at 
Broken Hill by flotation metho& for the period 1907-1910, compiled 
from the annual reports of the department of mines of New South 
Wales. These concentrates are recovered from zinc middlings and 
tailings, both from the currentproduct and from the stored accumu-
lations of bygone years of milling operations. The minor quantities 
of lead concentrates recovered, as a table product from the zinc 
concentrates, are not included: 

Production of sine ecmcentrates at Broken Hill, New South Wales, 1908-1910, in long tons. 

Company. 
i  li   

1908 1900 1910 

. TreIV
Conran- 
treks. 

Tslifts 
treaW. 

Conon- 
Intel. 

Tailfts 
treeW. 

Cowen- 
tram& 

Sure 
	 Ballot 98,000 	 92, 4011 

illiii  li  
tided .°  

Bro en HCillirrPtrentary 	 Potter.... 276,703 64.373 171,172 52, 042 
Zhao Corporation  	Shoore. .. 131,986 45. 707 727,502 84,698 
Minerals Separation  	Ballot.. 32, 197 198,842 62.022 

91  i  

Amalgamated Zino ( De Be- De Bevay. 74,187 2it, 590 98,669 30,146 
Tars). 

British Broken HIll 	 
Broken am Block 10 	 

	 Elmore 	 
do 	 

Total concentrates pro- 	 
dared. 

 	262,867 	 311,816 	 397,886 

Average sinc content . 	 43.7 per 	 45 p e r 	 47.2 ter 
01Mt. oent. 

Two new flotation processes, introduced into the Broken Hill dis-
trict in 1909, were further developed during 1910. The Murex mag-
netic process takes advantage of the selective affinity of oils for 
sulphides of the metals rather than for the gangue minerals. The 
oils form the base of an adhesive liquid, with which is incorporated 
some magnetic substance in powdered form. This adhesive liquid 
is mixed with the pulp and the sulphides are thus agglomerated with 
the magnetic material. The separation from the ganve is accom-
plished by pluming the mixed pulp beneath a magnet in water, the 
magnetic materiat and adhering sulphides being drawn to the magnet 
and carried away_on an endless belt. A small plant has been erected 
at the Broken Hill Proprietary Block 14 Co.'s mine. 

The Horwood process consists in giving the mixed sulphides a pre-
liminary roast at a temperature between 300° and 400° C., in which 
the iron, copper, and lead sulphides are surficially changed to oxides 
and sulphates, but the zinc sulphide is unchanged. On treating the 
roasted material by the ordinary warm acid and oil flotation processes, 
the deadened surfacee of the oxidized sulphides are inert and only the 
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zinc sulphide is floated. This process is especially suitable for the 
treatment of the slimes of the mtimately mixed sulphides, yielding 
zinc concentrates without further table concentration. The remain- 

inga
lreead slime is available.for direct smelting. 

flotation has made headway in Europe, but as yet ita application 
in America is practically only experimental. Minerals Separation 
(Ltd.), of London, has organized an American branch under the title 
of Minerals Separation American Syndicate (Ltd.), for the purpose 
of forwarding the intereste of thatprocess in this country. 

The Adelaide mill at Golconda, Nev., equipped with 100 Mac-
Quisten flotation tubes and having a capacity of 125 tons daily, 
made a. separation of chalcopyrite from a dense quartzose gangue 
with spinel and garnet, but it is not now in operation. A MacQuisten 
plant, consisting of 119 MacQuisten tubes, installed at the Morning mill 
of the Federal Mining & Smelting Co., at Mullan, Idaho, is successfully 
treating the zinc-barite-siderite middling from the tables and van-
ners. It is to be increased to 200 tons capacity, according to mining 
press reports. 

The Elmore vacuum-oil flotation process is giving good results in 
one or two small installations in Maldco. It is reported that an 
Elmore flotation plant is being installed at the Wakefield mill on 
Four-Mile Creek in the Slocan district of British Columbia. 

ELECTROSTATIC SEPARATION. - 
The first concentration plant !quipped with the Huff electrostatic 

machines was that of the American Zinc Ore Separating Co., a sub-
sidiary of the American Zinc, Lead s  and Smelting Co., and owner of 
the rights of the separator as applied to the separation of zinc con-
centrates, the right of usiiig the separator for concentrating other 
ores being still retained by the /Tuff Electrostatic Separator Co. 
This plant, completed in 1908 and located at Platteville, Wis.

' 
 is of 

100 tons daily capacity and is now equipped throughout with Huff 
machines, though in the oriffinal installation there were also Blake-
Morscher machines. Workmg upon the zinc blende-marcasite ore 
of the upper Mississippi Valley region, the plant makes a 55 to 60 per 
cent zinc concentrate and a salable marcasite by-product. 

The United States Smelting, Refining & Mining Co. is operating, 
in connection with the concentrating plant at Midvale, lJtah, a 
50-ton plant equipped with Huff electrostatic machines. The 
lead-zinc ores from the company's Bingham mines, treated in the 
concentration plant yield lead concentrates and middlings, the 
latter carrying 22 per cent zinc as well as some lead and p iyr:e. 
The middlinp are passed through the Huff machines yieldn a 
53 per cent zinc concentrate and a high-grade pyrite product carrying 
the gold, silver, and lead. The pyrite product is utilized at the 
lead smelter at Midvale. A separating plant employing the Huff 
machines will be added to the concentrating plant at Needles, 
Cal., of the Nesdles Mining & Smelting Co., a subsidiary of the 
United States Smelting, Refining .& Mining Co. It is reported in 
the mining press that a Huff separating plant will be installed at 
Silverton, Colo., and another one at Butte, Mont. 

A plant employing the Huff machines to effect a separation of 
zinc blends and chalcopyrite is under construction on the property 
of the Calumet & Sonora Iffining Co. at Naco, Sonora, Mexico. 
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ROASTING AND MAGNETIC SEPARATION. 

Roasting and magnetic separation continues in favor for the 
separation of pyritic zinc ores. in Wisconsin a few years ago there 
were 25 or 30 such separating plants in operation at individual 
mines. With the erection of the electrostatic separator at Platte-
ville and several custom magnetic separators it was considered 
more economical to sell the green ore to the custom separators. The 
capacity of the custom magnetic separators is being increased, 
notably the separating plant operated by the Mineral Point Zinc Co. 
There are now in operation and under construction seven such 
roasting_ and magnetic separating plants. 

The Empire Zinc Co. of Colorado has a complete separating plant 
at Canon City, Colo., consisting of both -wet and magnetic sections, 
the latter of which was greatly mcreased in capacity in 1910. Other 
new combined magnetic and wet concentration plants in Colorado 
are the mill of the American Zinc Extraction Co. at the mouth of the 
Yak tunnel, and the Wilson mill at Robinson, Colo. 

The Basin Reduction Co. started a new 300-ton wet concentrator 
in Jefferson County, 28 miles from Butte, Mont., and the Grasselli 
Chemical Co. erected a 125-ton wet plant to treat tailings in the 
Park City district. The latter plant was in addition to the dry 
concentration plant already in operation by the company at that 
place. 

133CSLTING. 

METALLURGICAL ADVANCE IN 1910. 

The ex 	of the mual labor necessary in retort zinc smelting 
and the fcree 	

an 
s incident to the lack of continuity in that process 

have stimulated 'metallurgists to invent mechanical charging devices 
and to design forms of furnace in which the smelting operation 
should be continuous. 

The Saeger cleaning and charging machines, 2  in use in the Silesian 
zinc works of Georg von Giesche's Heirs, consist of steel trucks 
operated by electricity upon tracks parallel to the face of the furnace. 
Mounted upon each truck in alignment with the sloping retorts are 
as many banks of screw conveyers as there are banks of retorts in the 
furnace, and from three to eight conveyers in each bank. After 
the condensers are removed, the cleaning machine withdraws the 
residues by inserting the screw conveyer into the retort; then follows 
the charging machine in which sinular conveyers push the charge 
into the retort. The advantages of the machines are summed up as 
follows: Saving of half the labor charge; shortening of the injurious 
cooling:off period while cleaning and charging the furnaces, thereby 
increasmg the time for dirtillation and consequently the yield; 
and lastly, more healthful conditions of work. 

The Wettengel rotatable furnace, 2  is designed to save time and 
trouble in charging and cleaning the retorts. These are arranged 
in batteries in a revolving steel shell. They are turned upright 
beneath individual hoppers for charging, are revolved into a hori-
zontal position for distillation, and lastly are turned downward for 

1 Metallurgie, Jan. 22, 1910: Translated in Eng. and Min. Jour., Aw. 9, 1910, pp. 780-781. 
Eleatrechem. and Matallurg. Ind., November, 1908, p. 457; Awn, 1911, pp. 198-301. 
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diecharging the residues. After recharFing they are turned to the 
horizontal, 180 degrees from the position of th-st distillation. By 
thus alternating the top and the bottom of the retort its life Is 
presumably_doubled and. the residues do not accumulate on one side. 
A small Wettengel furnace was in operation during 1910 at the 
works of the American Zinc, Lead & Smelting Co., at Caney, 
Kans., _but the testa are not yet concluded and results are not 
available. 

The Hughes revolving furnace 1  consists of a rotary retort held in 
place in a rotary shell or combustion chamber. A stack ore hopper 
feeds continuously into the upper end of the gently sloping retort, 
which discharges both rine vapor and residues into a stationary 
cylindrical condenser at the lower end. Both the size and the 
temperature of the condenser are controllable. The waste heat of 
condensation is carried through the hopper, preheating the charge 
which arrives at 'the retort with a temperature of about 400° C. 
A retort 8 inches in diameter and 7 feet in length is shown by experi-
ence to have a capacity of about 5 tons of roasted zinc concentrates 
in 24 hours. Savings are claimed in handling the ore, in more 
efficient use of the heat, and in initial cost of plant. A small Hughes 
retort was _given a trial test at Butte, Mont., in 1909-10, and a full 
commercial size retort is now installed at the demonstrating plant 
of the Hughes-West Continuous Zinc Distillation Co. at Southampton, 
a suburb of St. Louis, Mo. 

Several methods have been proposed recently for smelting lead-zinc 
concentrates in the ordinary zinc furnace, producing lead-free spelter 
and lead-bearing residues suitable for lead smelting. One of these is 
the Hopkins process 2  which employs essentially a charcoal or carbon 
filter between the retort and the condenser. It is found in practice 
at Swansea that this process, working on Broken Hill zinc middlings, 
gave spelter 99.6 per cent pure as compared with 96.5 per cent pure 
with ordinary conciensers, and at the same time gave a much better 
recovery of the zinc The increased recovery is due to the higher 
temperatures possible with this method. When the endeavor is also 
to raise the percentage of recovery, another charcoal or carbon filter 
is placed in the outer end of the condensers. In a 19-weeks test at 
Swansea, the Hopkins condensers and ordinary condensers working 
on opposite sides of the same furnace upon the same ore and in an 
other respects under the same conditions, the Hopkins condenser 
averaged more than 7 per cent greater recovery. 

A process for smelting zinc-lead slimes and fme concentrates pat-
ented by Sulman and Picard, has been recently described.' The 
scheme was devised to treat the fine lead-zinc slimes resulting from 
the flotation processes at Broken Hill, New South Wales. This ma-
terial could not be smelted profitably in the ordinary way because 
the lead destroyed the retorts and because the resulting spelter 
was too leady to be salable. In the experimental test the material 
was first carefully roasted in a hand roaster, then mixed and 
made into briquets composed of roasted ore, 70 _per cent; bituminous 
coal, 25.5 per cent; and pitch, 4.5 per cent. The briquets were of 
such a size that 14 of them, 2 deep, just filled the retort. After dis- 

1 IfiningInsWgrld, July_ 10, 1910, p. 131. 
Tram. 	tate of lietele. Loudon, 1909. Reprinted In Inning 8o1enoe, War. 3, 1910, pp. 198-203. 

s Hoover, Theodore J., Smelting briquetted eine ore: Eng. end Mtn. Jour., Aug. 13, 1910, pp. 
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tillation the briquets came out of the retorts quite porous, but intact, 
and well suited for direct lead smelting. There was no tendency for 
the retorts to "slag up" in the bottom because the briquets came 
away clear and entire each time. The recovery of zinc, based on the 
whole run, was 70 per cent, but at times it exceeded 85 per cent. The 
conclusion is that above 80 iper cent recovery could be maintained in 
commercial operation, which is excellent practice for that class of ore. 
As results of this process, an otherwise unavailable product was ren-
dered profitable, the spelter commanded a premium for purity, there 
was 33i F•er cent increase in capacity of the retorts, and there was a 
considerable saving of time and waste in cleaning and recharging the 
retorts. 

The problem of the complex lead-zinc ores has also been attacked 
from the electrochemical side. A 200-ton plant is ilnder construction 
at Georgetown, Colo. by the Western Metals Co., which will employ 
the Marin process. in this process the sulphides are subjected to 
partial dry chlorination in a tube mill, the chloridizing is completed 
by agitation in a tank with hydrochloric acid, and the metals except 
zmc, are, by an emulsion of zinc oidde, precipitated in a form suitable, 
after fil through asbestos filter preases, for treatment by lead 
smelter:71141e zinc chloride solution remaining is evaporated, fused, 
and electrolyzed, metallic zinc being thus recovered and the chlorine 
regenerated. The present plant is lming constructed in the light of 
exRerience gained at the experimental plant previously in operation at 
Elkhorn, Mont. The Georgetown plant will not be completed until 
about the middle of 1911. 

The occurrence of other metals in connection with zinc in ores 
offers no special difficulty in electrothermic zinc smelting. Reference 
is made on a later page to the official experimentation with electro-
thermic methods of zinc smelting now in progress in the Dominion of 
Canada. In the United States similar investigation is active. New 
forms of electric zinc furnaces have been brought out by Hixon (U. S. 
Patent No. 957,337, May 10, 1910), Woolsey McA. johnson (U. S. 
Patent No. 964,268, July 12, 1910), and lItzgerald. In the new 
Johnson furnace, the zinc vapors pass through a column of artificially 
heated coke before reaching the condensing chamber, with the object 
of completely reducing them and eliminating carbon dioxide

' 
 aqueous 

vapor, etc. The furnace described by Fitzgerald was worked with 
satisfactory results at the Hohenlohehfitte, Upper Silesia. This fur-
nace employs a resistance arch of corrugated carbon plates and re-
duces the zmc sulphide by the Imbert method in a molten bath of ferric 
oxide and iron sulphide at a temperature of 1,000° C. to 1,100° C. 

Other forms of electric furnace proposed for the reduction of zinc 
ores were briefly described in Mineral Resources for 1908, Part I, 
pages 262-264. 

1  Paper read at Fiftieth Anniversary of Maanachueette inaUtute of Technology. 
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ZINO SXIILTERS. 

The following table lOves the zinc-smelting capacity of the United 
States as determined by a recent canvass: 

List of zinc smelters in the (Nita States, showing capacity in 1910. 

Company. . Location. 
No. of 
roast- 

lag fur- 
naces. 

No. of 
goo 
fur- 

nacee. 

Number 
of 

reWrts• 

American Zinc, Lead & Smelting Co 	 3 

IMINEW
P

Igg
 §
 31163X

 
1
 N  N
U
M
M

I@  
1.1
a
a
r
a
a
a

.-;4
4
 a
 .4.
;
 a
a
 a
 a
 a
a
a

.:a
 a
a
 .za

 

Do 	  
CE:44Kans 	  

, Kans. 	 3 
Bartlesville Zinc Co 	  Bartlesville, Okla 	 4 
Bertha Mineral Co 	  Puisaki, Vs 	  
Chanute Zino Co 	  Chanute, Kane 	 2 
Collinsville Zino Co 	  Collinsville, Ill 	  4 
EdIZino Co  	 Cherryvale, Kans 	 8 o 
	  Bt. Louis, 	o 	  M 5 

Granby Mining and Smelting Co 	  Neodesha, Kane  	 3 
Gramelli Chemlca1 Co 	  Clarkaburg, W. Va 	 
Hegeier Bros 	  Danville, Ill IA 
Minnie Zinc Co  	 Peru, Ill 	  5A 
Kama [Ccokerilli Zino Co. (lweed to Beer, Altoona, Kane . 	 3 

Sondbeimer & Co.). 
KAMM ICockerill) Zinc Co. (leased to L. Vogel- 

stein & Co.). 
Ose City, Kama 	 2 

Do 	  La Harpe, Kens 	 4 
Kansas (Cookerill) Zino Co 	  PittabuanaKAINI 	 4 

Do 	  4 

"IP 

-
  

NBruceevada, Mo 	  Do 	  3 
Lanyon-Starr Smelting Co 	  Bartlesville, Okla 	 2 
Lanyon Zino Co., No. 1 (lamed to American Iola, Kane  	 2 

Metal Co.). 
Lanyon Zinc Co., No. 2 (leased to American 	 do 	3 

Metal Co.). 
Lenyon Zinc Co., No. 3 (leaned to American La Harps, Kans 	4 

Metal Co.). 
Ilatthiessen & Ilegeler Zinc Co 	  Larne, Ill 	SA 
M)neral Point Zinc Co  	 Depue, Ill 	2A 
National Zinc Co 	  Bartlesville, Okla 	3 
New Jersey Zino Co (of Pa.) 	  South Bethlehem, Pa 	 

Do 	  Palmerton, Pa 	 
Pittsbur g Zino Co 	  Pittsburg, Kane 	 6 
Prime Wotan Spelter Co 	  Iola, Kens 	  3 

Do 	  Ow City, Kane 	 a 
kndoval Zino Co 	  Sandoval, ni 	 2 
United States Zino Co  	 Pueblo, Colo 	  6 
United Zino and Chemical Co 	  Springileld, Ill 	  

Totsl   	 102 304 41,328 
Total maximum smelting capacity, short 	  

tons. 
400,681 

Total effective smelting capacity, short 	  
tons. 

375,000 

Zino-smelting capacity of the United States, by States, in 1910. 

State. Number I 
of retorta. I State. Number 

of retort.. 

Colorado 	  1,080 Pylvania 	  4,538 
Illinois 	  19,944 , Virginia  	 1,400 
Kansas  	 47,214 ! West Virginia. 	  5,700 
Missouri 	  2,608 

94,328 Oklahoina. 	  11,104 I Total  	

The total maximum annual smelting capacity of the 94,328 
retorts of the plants listed above is 400,681 short tons. Several of 
the plants have not been operated for several years, and they are 
probably abandoned. Certain of the smelters regularly redistill 
considerable quantities of zinc skimmings and other secondary 
material, and a proportionate part should be deducted from their 
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primary smelting capacity, that is, their capacity for smelting ore. 
About 6,000 retorts, with an output of 25,500 tons of spelter, should 
therefore be taken from the maximum capacity, leaving 88,328 
retorts and about 375,000 tons as the effective smelting capacity. 

Those plants which have an "A" opposite the number of roasting 
furnaces operate, in addition, sulphuric-acid plants. The Grasselli 
Chemical Co. operates acid plants in connection with its zinc-roasting 
furnaces at Grasselli, Ind., and Cleveland, Ohio, the roasted zinc 
concentrates being shipped to the zinc smelter at Clarksburg. The 
United Zinc & Chemical Co. has zinc-roasting furnaces at Argentine, 
Sans., where the sulphur gases are utilized in an acid plant, the 
roasted concentrates being thipped to the smelter at Springfield, Ill. 

NEW ZINC SMELTERS. 

The following is a list of proposed new zinc smelters. They are 
all actually under construction, with the exception of the plant of 
the Granby Mining & Smelting Co., which it is reported will be 
started in the early part of 1912. Those smelters with "A" in the 
zinc-furnace column will manufacture sulphuric acid also. 

List a new sine smelters under construction in 1910. 

- 
Company. Location. Com- 

Plated ' 

Number 
of zinc 

furnaces. 

NUM-
ber of 
retorts. 

American Zinc, Lead & Smelting Co 	 
Bertiesville Zino Co 	  
Granby Minthg & Smelting Co 	  
Gremeill rhArnisal Co 	  
Robert Lenyon Zino & Acid Co 	  
Pules Fuel & Manufacturing Co. (subsidiary of 

Prime Western Spelter Co.). 

Hillsboro, III 	  
Collinsville, Okla 	 
East St. Lads, Ill 	 
Meadowbrook, W. Vs 	 
Hillsboro, Ill 	  
Collinsville, Okla 	... 

1912 
1912 
1914 
1911 
1912 
1912 

10 A 
8 
8 A  
8 A 
4 A 

1) 

g
a
la

§  
.
  

4
pialici  •-:  V

.'  

CHANGES IN 1910. 

An important feature of the year was the further acquisition of 
zinc-mining land by several zinc-smelting companies. The New 
Jersey Zinc Co., in addition to the famous Franklin Furnace and 
Sterling Hill mmes of New Jersey, has, through its subsidiaries, the 
Empire Zinc Co. and the Empire Zinc Co. of Colorado, for many 
years had extensive interests in zinc-mining lands in Missouri Colo-
rado, and other Western States. An affiliation, the Mineral , Point 
Zinc Co. has in the last year or two largely creased the operations 
and hold i ings of its mines department in the Wisconsin field. The 
American Zinc, Lead, & Smelting Co. was engaged in zinc mining  
before it became interested in smelting; but recently its holdings ol 
productive lands in the Joplin region -have been largely increased—
as have been the holding's of its subsidiary, the Wisconsin Zinc Co., 
in the upper Mississippi Valley region. The Granby Mining & 
Smelting_ Co. has large tracts of productive territory in the Joplin 
region which it has heretofore operated on the subleasing basis, but 
within the year the company has engaged in active mining.  The 
Grasselli Chemical Co. has lately acquired important zinc rands in 
eastern Tennessee.. The-American Metal Co., through an affiliated 
company, has for years held zinc lands in the Joplin region, and is 
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Company. Location. Number 
of retort:. 

Oookerill Zino Co 	  
New Jenny Zino Co. 	  
United Zino & Chemical Co 	  
Winans Zino Works 	  

Total 	  

Rich Mil, Mo 	  
South Bethlehem, Ps 	 
Iola, Sane 	  
Wenona, Ill 	  

679 
1,OXI 
2,1324 

512 

5,4211 

Compbny. Location. Number 
of retort:. 

BertbeviDe Zino Co 	  
Lanyon-Btarr Smelting Oo 	  
Mineral Point Zino Co 	  
National Zino Co 	  
New Jenny Zino Co 	  
United Zino & Chemical Co 	  

Bartle:vine, Okla 	 
	do 	  
Depue, Ill 	  
Barthaville,_Okla 	 
Palmerton P 	  , a 
Springfield, III 	  

1,152 
1,152 

760 

350 
800 

Total 	  4, KG 

ZINC. 	 285 

reported by.  the mining press to have recently purchased zinc prop-
erties in Western States. Several other smelting companies -have 
been and are still interested in zinc-mining lands on a smaller scale 
than the foregoing. 

The Cockerill Zinc Co. failed early in February. The business 
was reorganized and continued by the bondholders as the Kansas 
Zinc Co., and later the Altoona smelter was leased to Beer, Sond-
heimer & Co. and the Gas City.  and La Harpe_plants were leased to 
L. Vogelstein & Co. The receivership of the Lanyon Zinc Co. was 
dissolved in September, but the plants had been operated during the 
year under lease to the American Metal Co. 

In the latter part of 1910 the two plants of the United Zinc & 
Chemical Co. at Iola, Kens , were dismantled, a part of the equip-
ment being moved to the plant at Springfield, Ill., and the remainder 
was purchased for use in the new Lanyon smelter at Hillsboro, Ill. 
The smelter at Rich Hill, Mo., is reported as dismantled. The 
smelter at Wenona l  Ill., is probably abandoned and is therefore 
dropped from the list. The plant of the New Jersey Zinc Co. at 
South Bethlehem was dosed down in midyear and will probably not 
be operated again. Numerous additions to smelting capacity- were 
made during the year, so that on the whole there was a net loss of 
but 606 retorts in smelting capacity. 

The following lists show the plants abandoned and the additions 
to smelting capacity in 1910: 

Plants dismantled or abandoned in 1910. 

Additions to smelting o2paetitg in 1910. 

CHANGES IN 1911. 

It is possible to forecast with fair certainty the changes in smelting 
capacity during 1911. The plants of the Lanyon Zinc Smelting Co. 
are being dismantled, the equipment from the works at Iola going 
into the smelter of the Bartlesville Zinc Co. at Collinsville, Okla., 
and that from the La Harpe works beingused in the Robert Lanyon 
smelter at Hillsboro, Ill. The zinc-rolling at the La Harpe 
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Company. Location. No. al 
retort& 

Bertha Mineral Co 	  
Ianyon Zino Smelting Co 	  

Tots! 	  

Pulaski, Va 	  
Iola and Ls Hops, Kans 	 

1,400 
0,800 

Company. Location. No. of 
retests. 

Total 6,7110 

Otasselli Chemical Co 	  
NfW Jersey Zino Co 	  
United Zino and Chemical Co. 	  

Meadowbrook, W. Va. 	 
Palmerton. Pa 	  
Springfield, Ill 	  

2,203 

1.000 

286 	 MINERAL RESOURCES. 

plant was purchased by Ball Bros. Glass Manufacturing_Co. and is 
now being operated by the La Harpe Zinc Rolling Mill Co., with an 
output of 5 tons daily of long strips suitable for making can lids. 
The Bertha Mineral Co. has Closed down and partly dismantled its 
smelter at Pulaski, Va. 

Large increases in retort capacity are under construction at the 
Palmerton, Pa., plant of the New Jersey Zinc Co., and at the works 
of the United Zinc & Chemical Co., at Springfield, Ill. The Grasselli 
Chemical Co. early in the year completed a smelter at Meadowbrook, 
W. Va., which was started up in March. The roasting furnaces are 
located at Newcastle, Pa., where sulphuric acid is made, the roasted 
concentrates being shipped to Meadowbrook for smelting. The net 
decrease in retort capacity for 1911 will probably be about 4,500 
retorts, though this may be partly offset by additions not as yet 
announced. 

Zinc smelters dismantled or abandoned in 1911. 

Additions fo *melting capacity in 1911. 

CHANGES IN 1912. 

In 19121_ as at present planned, new smelters aggregating 13,480 
retorts Nrill be completed and there will doubtless be additions to 
other smelters. On the other hand the year will probably witness 
the closing of some smelters now in operation. 

Smelting capacity to be added in 1912 

No. of 
retorts. Company. 	 Location. 

American Zinc, Lead, & Smelting Co 	  
Bartlesville Zino Co 	  
Robert Lanyon Zino end Acid Co 	  
Tulsa Fuel and Manufaoturing Co 	  

Total 

TUBA _,oro Ill 	  
Collinsville, Okla 	 
Hillsboro, III 	  
Collineville, Okla.. 	 
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FORT SCOTT BOY STUBBS' KEY NOTE 
RELEASED AT LAST 	FELL VERY FLAT 

Ift FORECLOSE 
ANYON - MORTGAGE 
MAL STEPS BEING 1 %KEN IN 

TELE LINION ZINC CASE. 

OTECTING BOND HOLDERS 
D RECEIVERSHIP AND REOlt• 

GAINIZE THE COMPANY. 

ment for 
e ls Mil Be Sold lo Sa-tisfy inclg• 

$2,000,000 sod .Unpald 
Interest. 

• judgment tor $2,464,660, and an 
er of .foreclosure was granted to 

Troia Company of America 
Wet the Lanyon Zinc company by 
Ige Oscar Foust this morning The 
:perty of the company was also.or-
ed sold to pay the indebtedness. 
e date of the sale will be set by the 
-riff after the ordip has been plac-
in his hands. 
Ncting for the bondholders, the 
wit Ccitilially of America Instituted 

3 action to foreclose last spring aod 
Q. Rodgers, president of the Lan-
a company. was made receiver, and 
a been in charge of the plants since 
t time. He will be retained as re-
.-er until the sale of the property. 
Vhen the case came up for final 
aring this morning C. H. Werner. 
the firm of Parker, Hatch and 

Afghan. of New York City. and C. E. 
•nton of rt. Scott, appeared for the 
MUHL and A. H. Campbell for the 
fondant- Mr. Judson. assistant 
easarer of the plaintiff company. 
ok the stand and testified as to the 
nonntof bonds issued by the defend-
it.. He said the defendant had de-
tilted In the siim of 12,464.660 in the 
terest payments, on the bonds. J. 0 
adgero, the receiver. wbo followed 

v.,ason teyoned fi.nt in his hide- 

THE ITE tTHER. 

Forecast for Kansas: Snow toulghl 
or Thursday; rising temperature. 

Data recorded at U. S. Weather Bu-
reau Office today, yesterday and a 
year ago. 

February 22. 
Veseily. Yr Ago 

on 	iii 
93  

0... 

•••••••••■■•■•• ■■••••■••■•••••■•■••■••■••.,...................... 

HIS IS IOLA, RUNE RAU 
•  

K. C. STAR HARES INONIFR DE- 
TOUR FROM THE [la f II. 

Flasves Scott as Rhode I-lander One 
Dny and a Troglocbfe lieu Pe 

Beeda McCook Cott. 

Tlie Kansas City Star misht prop-
erly carry at the top of its front pane 
the line: "Consistency, loon nit a 
mule!" For the Star nes er permits a 
little thing like consistency to Intel- 
fere with its welfare on man or meas- 
ure which It decides to down. The 
quality of the entertainment thus 
furnished by the Star is enhanced bv 
the smirking air of Its pocritical sIrtue 
which it wears like a itiask• the %lc-
lousness of its malice Iles in the fact 
that It would require the combined ef-
fort of an hundred country papcis to 
correct any lie the Star might see lit 
to circulate. That the Star is ciellher- 

.1. A. COOK 3 tS IMPRISONED IS A 
MEXICAN JAIL. 

01. .'....ociat,s1 Pres. 
Feb 23 —I A Cook, the 

1 4•, , 1 : 	ilstay cwidectur. who has 
jail at GINI11.414.11... .Met101. 

IL.. 	e i..t , IC 
:L.01 iiini to a telegia.ii recelv-

..; :•, I , 	in 	It) 	Cook's 
• a: on in Juil was tenounced bs 

: 	.1: 	Imo.] ef 	Cui.ductors of 
!. 	.1 	CPIs oldcr made an appeal 

to 	'it Taft and the State De- 
• .it i•as here investigating 

Niexleo bits a law holding conduct-
ois ot trains responsible for robber-
P. ,' or ac-idents to thall trains. Cook's 
trim v as ssstematically robbed by 
!Le Mesfean clew, and under the law 
Ce..k was placed in lad. Efforts to 
refe -t‘e him failed and the Americans 
soiklut; on the Mexican railroads de-
cided to quit In a body. The State De-
partineat. also. got busy, Congress-
11.311 Slott hasille been requested by 
Bourbon county people to push the 
matter !Attie progress seemed to be 
lande hut efforts did not cease, and 
the release of Cook Is the lesult For 
mt.:Ails he was icady to gise bond, but 
the gosernmeet. which owns the 
roads, would not accent ball, lie lan-
guish' d in pi Ran, suffering in health 
and mind and the news that he has at 

COMMENT OF JAI HOU'ir. ON THE 
BERHITON SPEWL. 

LONG IS NO GRANDSTAND MAN 
EX-SEN 1TOR NOT AYR ilD TO 

SlAND 111 IIIS SUNS. 

Balk. Waegener Couuld in ihe Dem- 
ocratic I dmp. But flannel's Curd 

Ras Men Out, bays llouze. 

Topeka. Feb 22 —Gosernor Stubbs 
sounded his Ices note in a speech to the 
fal wets a.ound Denis ton, a amall 
tommunity In hant.ecounty on Fri-
day of last week. Next to Bryan. 
Goseraor Smiths has what probably 
is the floe t prisate collection of key-
notes in this count!). In his Berry-
ton talk Le made it apparent that a 
law for the control of public utilities 
will be his chief issue In the coming 
campaign. It will be recalled that it 
was the Gosernor's public utilities 
bill his opponents put under the 
steam roller at the last session of the 
legislature The administration news-
papers were sery indignant laser the 
matter and said at the time that the 
public utilities issue would be the 
governor's chief weapon this year 
But inteiest in the matter had appar-
ently petered out, and until he made 
his Berryton speech it was not gener-
ally known that the Gosernor would 
make control of the public utilities 
his chef-d'ouevre  

ing for Stubbs and being bitten by a 
raffle...snake Balls would unhesitat-
ingly select the snake. The Demo-
crats, aided and abetted by D 0. Mc-
Cnavr-hase worked up a good deal of 
lather tner the matter They diag-
nose it as a railroad plot to beat 
Hodges I don't see much of a rail-
road plot in the thing. for, as a mat-
ter of fact, the railroads have entire-
ly recosered from the scare Stubbs 
threw into them when he was tirEt 
elected Take it from me, and it s 
straight. the railroads week' as soon 
see Stubbs re-elected as not I don t 
mean by that to infer that Stubbs Is 
chumming with the representatives of 
corporate greed Far from It lle is 
undeniably sincere in his efforts and 
intent to curb them. But somehow. 
the railroads hate come out of their 
blue funk. They base found that 
Stubbs is diseosed to be fair and de-
cent to them and prefer to take no 
chances with a new man 

— 
I note, Incidentally. some newspap-

er animadversions directed at (he late 
Chester I. Long. I never was what 
you ta(ght call wildly enthusiastic 
about Mr. Long, although he Is an 

able man. I concede, to vase argu-
ment, that be may have gotten out of 
touch with his Kansas constituency. 
and that he may hale become imbued 
with the Rhode Island idea I admit 
also. to vase argument, that he per-
petrated the crime of recommending 
a corporation Democrat for a place 
cm the Federal bench. But there is 

2 p. fu. 
p 

6 p m 
S p ni. 	 15 
10 p. m. 	 10 
12 midnight 	  
Maximum temperature 	"ft 
Minimum temperature 	 
Precipitation 	p. 

February 23. 
Today. 

2 a m. 	  
4 a. in 	  
G a. m 	  
63 rn 	  
10 a m. 	  5 
12 noon 	  
Precipitation 7 a m 

•;1 LOCKEO UP FOR S:X MOMS 
Yr AF0 	 ot lit ‘IN THA 

liik. MAR 	ROBBLD. 

2 -, 'mule 	parlinent 	 hat Ile 
". 	Be 1.1mittc.1 to Bail aud inally 

0 	0 .3 	 if on Oul. 

eral years ago and he did not have it 	
m 	

NEDRAE, 
ienew.d. But Italie 	ust be reckon- 
ed w ith 	Waggener sass he likes ULL 
Hodges personally, but Is against him 
for the reason that he stands for 
precisely the things for which Stubbs 
stands Ile says hed Just as soon 
vote for Stubbs. aod as between sot- 

A SN 
BMOCS SCE3 

JERSEY C 

BLACKS CLA! 
REMARKS AB 

MAN STAI 

Negroes Begar 
Iwo 1thltes, 

ii 

tBy the I 
New York, F 

boarded the am 
the clty early 
terminal at Je 
huge resolvers 
up the car In 
wounding two 
and Ihen Jump' 

The two me 
risen Ilighbee 
ly prominent 
sere riding it 
friends Soon 
terminal. a netts 
woman of his I 
men of maklag 
man. Lord tc 
quiet, which tl 
ing, "I'll kill 
Boger Young. 
of the party, a 
ins on to him 
the car hut lc 
the ground. 
panic. passeng 
doors or hidin 
negroes escap 

one thing about Long that challenges .• will 
my admiration lie Deter played t(EPA7-001825 
the grandstand. Nobody ever saw 
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Prime Western Spelter Company( 

To 	) Articles oi Assoolation. 

Whom it May Concern: 

Know All Men By These Presents/ That We, whose names are 

hereunto subscribed, do hereby associate ourselves together for the 

purpose of forming a corporation under the provisions of the laws of 

the State of Missouri, and more particularly under the provisions of 

the Revised Statutes of the State of i:issouri, Chapter XLII, Article 

VIII., and for that purpose state: 

First.-- The name of this Corporation shall be 

"Prime Western Spelter Company". 

Second.--- The business of this Corporation shall be con-

ducted at the city of :,:evada, in the county of Vernon and State of 

Missouri. 

Third.--- The Capital Stock of this Corporation is (50,000) 

Fifty thousand Dollars, divided into Fifty shares, of the par value 

of $1,000 dollars each. 	The same has been bona fide subscribed, 

and all thereor actually paid up in lawful money of the United States, 

and is in the custody of the persons hereinafter named as the first 

Board of Directors. 

Fourth.-- The names and places of residence of the several 

shareholders, and the number of shares subscribed by each, are as 

follows: 

Name 	Place of Residence 	No. of shares. 

L. T, McRae 	Iola, Kansas 	 25 

• A. Daly 	Nevada, Missouri 	11-1/2 

F. M. Daly 	Iola, Kansas 	 1 

L. H. Callaway 	Nevada, Missouri 	11-1/2 

G. R. Godfrey 	Nevada, Missouri 	 1 

EPA7-002001 



Fifth.-- The business of this Corporation shall be managed 

by a Board of Directors, composed of Five Directors and the following 

named shareholders shall constitute the Board of Directors of this 

Corporation for the first year: 

J. A. Daly, 

L. H. Callaway, 

F. M. Daly, 

G. R. Godfry, 

L. T. McRae. 

Sixth.-- This Corporation shall continue as a body politic 

for the term of Fifty years. 

Seventh.--- The purposes for which this corporation are 

formed are to mine and dig for mineral of all kinds; to conduct 

a milling or smelting business; to buy and sell real estate; to 

lease and operate mining lands. 

In Testimony of all which we have hereunto set our hands 

and seals this twenty-second day of August, 1898. 

L. T. McRae, 	(Seal) 
L. H. Callaway,(Seal) 
G. R. Godfrey, (Seal) 
3. A. Daly, 	(Seal) 
F. M. Daly, 	(Seal) 

State of Missouri 
County of Vernon. 

On this twenty-second day of August, 1898, personally 
appeared before me, a Notary Public within and for Vernon County, 
Missouri, L. T. McRae, L. H. Callaway, G. R. Godfrey, I. A. Daly 
and F. M. Daly, who were by me this 22nd day of August, 1898, duly 
sworn, and each and every of the above named parties acknowledged that 
he executed the foregoing instrument as his free act and deed for the 
purposes therein mentioned. 

In Testimony whereof, I have hereunto set my hand and 
affixad my official seal, at my office in. Nevada, Missouri, thEPA7-002002 
and year first above written. 



-3 - 

My term expires on the March 12, 1902. 

(seal) 	 Jay H. Rinehart, Notary Public. 

R. S. 100. 	 Vernon County, Missouri. 

Filed & Recorded Aug. 22nd, 1898, at 8 A. M. 

Jno. B. Harvey, Recorder. 

By E. M. Potter, Dep. 

State of Missouri, ( 
)ss 

County of Vernon, ( 

I, Jno. B. Harvey, Recorder of said County, do hereby certify that 

the above and foregoing is a true and correct cow of the records of my 

office, as the same appear in Book 77, of Deeds at page 440, this 23rd 

day of August, 1898. 

In Testimony Whereof, Vitness my hand and eficial seal at my office 

in Nevada, Mo., the day and year last above written. 

Jno. B. Harvey, President, 

(seal) 	 By E. H. Potter, Deputy. 

Filed and certificate of incorporation ivEyed Aug 25 18GE. 

L. A. Lesueur, 

Secretary of State. 

EPA7-002003 



DOCUMENT INFO 

EDFolder: 	D:\Question 09\Presentation Cited 
Docs\Prime Western\ 

Filename: 	1901-04-25 Amendment.pdf 

DOCUMENT INFO 



Office of Prime Western Spelter Company,Nevads, 
Missouri,April r3rd.1901. 

Es it Known,On this 23rd.dly ef April,A.D • 1901,in pursuance of the 
following notice published for the first time on the 22nd.daF of 
February,1901,and for the last time on the 19th.day of Apri1,190l, 
and once in sae week between said detes,all of said publications 
"being in the'Southwest mail'a weekly newspaper published in the City 
of Nevada,lasseixt in the County of Vernon and State or Missouri, 
to wits 

Retie. ef Stockholders Yeetinc: 
Office of Prime Western Spelter C(mpany: 

Nevada,Mo.Februery 20th.1601. 

Notice is hereby given that e meeting of the Stockholders of the 
Prime Western Spelter Company will be held at tte office of the com-
pany in the City of Nevade,Missouri,on T.Iesday the 23rd.dey of April, 
190l.at  nine o'clock A.Y.fer the purpose of voting upon the preposi-
tion then and there to be submitted to increase the Capital Stock of 
this Company from Fifty Thousand Dellers,it's presert authorized Cap-
ital to One Hundred Thousand Dollars. 

A •  Daly 	President. 
W. L. Callaway Secretary, 
L. T. McRas 
0, R. Godfrey 	Directors 
L. u. Callaway 

divesting. 

And in puisuenee else of a like notice addressed to each shareholder 
at his usual place of residence,postao pre peid,and deposited at the 
Peet Office at the City IT Nevade,M0.,en the 21et. • re;. :eryitIO 
1901,steckhelders representing all ir the 'wares • 	- 	us' 
Of said Prime Western Spelter ...pony met .6 - I . ce in the Dunk 
Bleck,in the City of Nevada,in the County of Vernon and State of Mis-
souri,on the 23rd 1 dey of Anril,A.D.1001,at nine o'clock A.M. The Mese 
-ing was organizud by the election of J.A.Daly l one of the directors IP 
of said Company,Chairmen,and selecting A.B.Cockerill,Secretery;  
The Secretary reed the proposition as set forth in said putliahed  no- 
tice advert1:3ing the meeting,te increase the Capital Stook of this Com 
-pany from Fifty Thousand Dellers(P:'.)00 °)te One Hundred Thousand 
Dellars(3300.000"),ane pm motion it was resolved that the vote of the 
stockholders on said propo..,t_o_ s timeu 	. i-ct;and thereupon the 
Chairman appointed W.L.Callawey and George R.Godfror,sharoholders,in- 

. specter. and said Callaway and Godfrey having been duly swern,as re- 
' quired b; law,preceeded to receive and inspect the votes oast,sll of 

the stockholders of this Comparv being present in person,and for thet 
• 4.,:e r.r.1 , e t7n polls were kept open until the hour •n one O'clock P.M., . 

Wiesaid day at which hour they wore 	the 	- InSpo:AOrSi 
Y after inspecting end oountlau sll the votes cest,rerorted trst 

whole nuMber of votes nast.wore fiftyon of which had Wash cast in 
favor of the proposition voted upen;and it thus appearing—the total , 
number of dhares of said Company being Fifty,that the stockholders 1 -416 
all been in favor end se voted in favor of the proposition to increaao 
the capital Steek,the Chairmen thereupon declared the prepcmition 
Replied nOcil.e. 

Be it further known that the Capital Steck of this Comr 
pany is Fifty Thousand Dellers050.000 00),divided into fifty *hares , 
of the par value MOne Thousand Della3s(1.000 °°)each,all of Shish is 
fully paid up,ThCameunt of the assets of the Company is One Humdred 1 
and Fiftyrfeur Thousand Four Hundred and Tworty-fivo 14400 Dentrs; 

c and the whole mmeunt of the liabilities Of the Company 10 Fifilt )14.1 
amaxtkusgimsmtztoxihishxtkexesplkalatemkzisxtexbaxtasmaasmixt‘ra 

sand Threeliundred 0 	Seventy-One & 73/500 Dollars;and the gmennt:tel 
whieh the Capit.l. • to be Increased 1, tp■ ••!• of the SteshbOklet.0..._ 
taken-this,41144mabove atited,ippn.ligridrinilhousand polar. Mogig. 

'ApOtthe 	pt,sciAWItikiiii4yfoiclotvgniatetylaw- A - 
” 	 ''AE2C-ItX4W°'- 	P 

EPA7-002004 



and that an •f said increase has been actually poirlup in lawfUl 
money,of the United States,and is in the hands of the Beard of Direo-
tors of said CoMPany, 

•. A, Daly 
Chairman Stockholders Meeting 

Countersigned: 

Secretary, 

State of Missouri) 
, 	County of YernOn)) 

..- 	' 	J.A.Daly,being :bay sverr . . , r his oath states that r- matters and thimr• set forth in the above statement subscribed by )11m 
are true, 	 . 	 J.A.Dely,Chairman 
•we;■11 to and subscribed to before me,in the City of Nevada,in the .c IA-
ty of Vernen in the State of Misscari,this 23rd.dey of Ap211,190l, 

My term:expires en the 30th.dev of April,1904, 

	

(Notarial seal) 	 Elois, J •Elue .. 
d 	 Notary -ublic,Ve).. 	r*r. -  - ,misseuri, 

State of Missouri) 
County of Vernon ) 

On this ,the twenty-thirA Ay of Arri1,A,D,14;01,be-
fore me personally appeared J,A,Doly,to me kric, %n to be the person des-
orili6d in and Who execi.7 , 4 the for.going statement,and acknowledged 
that he •xecuted the same es hie free eat and doeu for the purposes 
therein mentiomd, 

In Witnoss Whereef,I 	hereu.'. set My hand and 
Notarial sea),this L3rd day of Apri1,1901,at my of- 
flee in the City of Nevada,County of Vernon P2 I 

seal 	 .tete of MisseultMy terA es i:otnry Pub]ie expires= OA 
the :Zth,day of April,1904, Eloise J,Flue, 

Notary Public,Vernen County,Missert 

State of Missouri) 
%rernen ) 

T, 	undersigned,Recorder of Deeds in an0 :(11. Vernon 
County,Missouri,de hereby Certify that the foregoing is a true copy of 
the original etatement Of Capital Of Prime Western Sinner Company 
From Fifty Thousand Dollars to One Hundred Thousand Dollars,tegether 
with the affidavit Of the Chairman,the certificate of acknowledgement, 
and the date of filing of record theroof,as the same remains of record 
in my office in Book 90 at Page 276, 

00men itness Whereof,I have hereunto set my hand erd affixed MY offl- ft- 

sloone at my office in Vernon County,Missouri,this 24th,day 
Yew Yor 1901. 

Recorder of Deeds friVernen 
County ,Missour 1, 

BY 7Deputy Recorder, 

EPA7-002005 
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REVIEIV OF PROGRESS IN THE METALLURGY OF ZINC. 	609 

A .11EvIIM OF PROGRESS IN THE METALLURGY OF ZINC IN 1902. 

BY WALTFR RENTON INOALLS. 

Tux prices for ore and metal which prevailed during a large part of 1902 en-
abled American smelters to realize satisfactory returns. They utilized to the 
full extent their already large capacity and still further increased their means. 
Early in the spring the new works of A. B. Coekerill and the Standard Acid 
Co., each three-hlock plants in the Iola district, were put in operation. The works 
of the latter were soon afterward purchased by the interests that had been oper-
ating the Southwestern Chemical Works at Argentine, Kan., and the two were 
consolidated under the name of the United Zinc & Chemical Co. This com-
pany makes sulphuric acid from the gases given off in blende roasting, and is 
the first concern west of the Mississippi to undertake that process. In May 
the New Jersey Zinc Co. purchased the plants of A. B. Cockerill and the Prime 
Western Spelter Co. at Gas, near Iola, and later bought the works of George 
E. Nicholson at Nevada, Mo., and Iola, Kan. The works at Nevada, which 
uses coal as fuel, have been closed, and the three in the gas field are oper-
ated under the name of the New Prime Western Spelter Co. A new plant of three 
blocks, erected by the Lanyon Brothers Spelter Co., at Neodesha, Kan., was put 
in partial operation during July, and was completed about the end of Novem-
ber. Construction was begun on the works of the United States Zinc Co., af-
filiated with the American Smelting & Refining Co., at Pueblo, Colo., and it is 
expected that this will be in operation in 1903. There is now hut little West-
ern spelter produced outside of the natural gas districts of Kansas, and the 
large plants at Lasalle-Peru, Ill. The recent prices for OTC and spelter afforded 
such a margin, however, that some of the old direct-coal-fired furnaces could 
be run profitably, and during the second half of 1902, the plant at Collinsville, 
III., was put again into commission, while the Edgar Works at St. Louis, Mo., 
continued in steady operation. A plant at Sandoval, Ill., was operated by the 
Sandoval Zinc Co. The rolling mill of the Lanyon Zinc Co., at Laharpe. Kan. 
(near Iola), was put in operation during 1902, and the Cherokee-Lanyon Spelter 
Co. erected and blew in a small lead blast furnace to smelt the lead and silver-bear-
ing residues remaining after the distillation of Colorado zinc ore in Sadder re-
torts, which are now used by that company to the exclusion of all others, re-
fractory ore alone being distilled. 

THEORET1CAL.—The principles governing the reduction of zinc oxide by car-
bon have been discussed from the standpoint of modern physical chemistry by 
G. Bodlaender, in a masterly paper,' which is too long and complex for sat-
isfactory abstract. 

PHYSICAL PROPERTIES.—Eimest A. Lewis' has examined the microstructure 
of zinc, pure and contaminated with 0570 of an impurity, added intentionally. 
Pure zinc consists of large primary crystalline grains, and inside the primary 
crystals, on deeper etching, are seen secondary crystals. The fractured surface 
shows brilliant, large, bluish-white crystals. Zinc containing 0.5% Ph consists 

3  leftseibrift Ater Iffiektrochemie, VITT., xliv., EIS to S43. Oct. 30, 1902. 
11 Chemical New, LXXXVI., ELL Oct 31, 1900: Engincorgag and Mining Journal, Dec. EL 19011. 
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11IIME V. NO. 163. .WHOLE NO. 1410 IOLA KANSAS, SAXUROAY EVENING, MAY 3, 1902 

MAY MOVE SHOPS 
Union Pacific May Locate Them at 

Topeka. 
Kansas City, May 3--A dispatch 

from Topeka says that the Uniou 
Pacific Railroad company has under 
consideration a plan to remove lts 
shops from Kansas City, Kas., to that 
city. While no report of Ws kind 
has been received' by officials of the 
Union Pacific in Kansa.s City, Kits-
the story is given some credence. The 
Union Pacific claims 'that it is con-
tinually Imunpered in Wyandotte coun-
ty on account of • the tax question, 
while it is almost certain that the road 
would be relieved of taxation by the 
Shawoee county official. if it were to 
reutt..-e its shops to Topeka. Another 
thing, the shops will soou hate to te 
rebuilt. The present shops have been 
standing for years. The shops could 
be rebuilt io Topeka as easily as in 
Kansas City, Kas., and the only in-
convenience would be the'removing of 
the machinery, which would not be a 
great task. 

The Topeka Commercial Club has 
already taken the matter up and will 
probably offer inducements to the 
Union Pacific to remove to that city. 

The Union Pacific shops and repair 

FIRED ON 
THE TROOPS 

Situation Threatening in the 
• Philippines 

General Davis Cables that his lUltima• 
turn has not Been Answered 

tts yet 

MORO FOE WU  SHRED 
It was Strongly Defended by 

300 Men 

Lieutenant Wagner Was Seriously In 
jured Besides Two Other Of- 

ficers 

By Scdrum-LicRa• 	Aiwa- 

Manila, May 3.-The situation at 
the island of Minnando is more threat,- 
ening today General Davis cables 
from his headquarters in the field that 
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NEW JERI  Mt N). 
One of the Biggest Concerns in the 

Country Invests in Land •and Fat-
tories Here. 

ABSOINGISCITISCIER8  
Two of the Works Bought, Together 

With Lots of Gas Land—Already 
Enlarging the Plants. 

Not since the day that the Lanyon 
Zinc Company was formed and bought 
three plalits in this field has so im- 
portant a deal been made as has just 
been consummated, whereby the New 
Jersey Zind Company becomes the 
owner of .two smelters at Gas 

it • City and large holdings of gas land. 
The cornpany has millions of capital 

• `..*• ind has already begun work on large - 

4, 7 -Like all big C3usiness transactions, 
time has been consumed in the 

; -.yea:neer and vague hints of the sale 
*leaked fiat.. Representatives ' of 

-.:Clitzipany,v4sited :this • . • 
V64-  :44$4 

the ground over. The company con 
sidered the matter carefully and when 
representatives arrived' this week they 
came to act. 

The properties absorbed are the 
Prime Western smelter, and the A. 
B. Cockerill smelter. Each of these 
plants consists of three blocks of 
inn:laces, so that six blocks go to the 
new company. They are grouped 
closely together in the south part of 
Gas City and can be easily operated 
together, making one of the largest 
concerns in the Held. 

1 
 The New Jersey Zinc Company is 
one of tbe oldest and proltaill the 
richest zinc smelting company in \the 

I United States. It has millions . of 
capital and operates smelters in Pena- 

1  sylvania, Wisconsin, Illinois and 
at Joplin, Missouri. It also controls 
the valuable zinc mining Property, 
acid works, rolling mills and all the 
equiPment of a complete zinc man-
ufacturing institution. 

One of the most significant indica-
tions of the policy of the new factor .in  
Allen county prosperity is the energy 
with whiCh work is being done. There 
was abund wit delay in deciding to btiy 
in this field, Vitt already, even before 
the papers have been filed which re-
cord the transfers, stakes, have been 
driven and..ground broken, for .  the 
CPTI„klictIon.?„10F9 'A4441E:m41490* 

-i- 4 4...*- te,...;;,.....4.,.:i,: :' ,.•- .., ::" . : 0:::-!:-...' "Lii -.1%:_,.i, 
7 	 .„.... s;  

of furnaces adjoining the A. B. 
Cockerill works. That will increase 
the plant to eleven blocks and there 
is no reason to believe that the ex-
tensions will end there. 

It is reliably reported, that Mr. A. 
B. Cockerill will be manager of the 
Allen county works. He is an expert 
in this line, having spent years in th e  
business and being thoroughly posted 
on every branch of the work. He is 
known by every man who ever dealt 
with him or worked for him as a 
prince of good fellows and a gentle-
man whose word is taken with the 
same trust that one accepts a govern-
ment bond. That he is to have charge 
insures a liberal, friendly and pro-
gressive policy and. the news will be 
welcome. 

In addition to the purchase of the 
two plants the new company has made 
extensive purchases of gas land. 
And it is well. With two large and 
powerful companies in control tbe 
fuel will be protected and not wasted, . , 
there will be no break-downs from 
lack of capitil, work will', be steady, 
extensions made as rapidly as the 
markets demand and it seems certain 
that Allen county factorles.will soon 
be the dotpinant factor in the spelter 
ou‘rkets .of the .  country if not die 
World;.:. .The . ,•101C467741  I b !ry 
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lieves that it is a mignty fine thing for fi ir the futare, but were reticent of 
the industrial stability of this section rromising• developments which may 
and that it insures the investment ,  of libt materialize. 
millions which will remain here 13 

•-` 	• Officials permanently, coal being substituted kif 	 Talk -of New Plug  
. 	State Journal: There is!:• for fuel in that uncertain and far -Topeka. r.- 

distant day when natural gas shall no s9me talk of a new Santa Fe plug  
longer be available. 	 ftom Chanute to Kansas oity, similar 

to the • plug which now runs from Allen county points with pride to 
the Lanyon Z inc Company and the Topeka to Kansas City and from Em-
New Jersey Zinc Company—without poria to Kansas City. The proposed 
forgetting or over-looking the other train would go to Kansas City in -the 
valuable and immense manufacturing Morning at 7:45 and return to Chanute 
interests here---as proofs of the last- i ;bout 9 in the evening. 

ing prosperity which has come to stay. 	An application for such a train Was 

Since the above was written a REG- 'pads some time ago hy the people 
ISTKR reporter had the pleasure of ving on that part of the road, and 
meeting the gentlemen here.' They are tie passenger department officials are 
Mr. Cobb, secretary, Mr. Wardner, bokiug into tilb matter. W. J. Black, 
treasurer, and Mr.. Mower, the i  last eneral Passenger agent, stated LoJay 
manager of the Empire Zinc Works at .hat he is securing information in re-
Joplin. gard to the possibility of such a train 

The gentlemen gave out the foll ow- being a paying proposition, but that 
In information in addition to that hothing has so far been decided. 

above. The company, bought. some 	 m Katy Leads. 
time ago and owns the Fulton 160 i- 
southwest of Gas City and has secur- " The Katy leads and others follow. 

ed the Sleeper 160 east of Iola fxom Jf you want to be in the lead Sunday 

the Northrups. At Palmerton, New o LO Kansas City over the M. K. & 

Jersey, the'company owns and oper- • YOU'i  can leave here at-3:15 ' . La %  

ates probably the largest . zinc mines nd be there at 7:20 or you can wait 
in the world,producing as much as the ill 9:35 and arrive in Kansas City: at 
whole Joplin district. ,--- 2:25. This last train will make: no , 	• 

The gentlemen are well pleaged_Ivith tops 	t eon Moran and .iCaniai 

their 	
. 

guichases 	0 audAvOli t-7(pagook-:Ity..; 
- 	• 	4i 	• 	 •••■:-... •• 	- 

Whooping Cough. 
A woman who has - had experience 

witli this disease, tells how to prevent. 
any dangerous consequences from it. 
She says: Our three children took 
whooping cough last summer, our 
baby boy being only three months old 
and owing to our giving them pham-
berlain's Cough ReMedy they lost 
none of their plumpness and came out 
in much better health than other chil-
deep whose parents did not uie this 
remedy. Our oldest litile girl i would 
call lustily for cough syrup between 
whoops. — JESSIE PINIdE 
Sprinzville, Ala. This remedy., is for 
sale by W. L. Crabb & CO. and 
Campbell '& Burrell. 

Important 
Persons having sidewalks bUilt of 

brick, stone or cement should not ac-
cept or pay for them until approved 
by the street and alley committee of 
the city council. sv  

' BY ORDER OF Com:parr& 
:Knights Templar, AttentiOn - 

The Knights TemPlar of Iola and 
vicinity are _urgently requested to 
meet at the Masonic Temple. Wednes-
day evening, the ..7th at .  8 O'clock 
sharp for the purpose of taking the 	• 
necessary.steps preparatory to Witt-.  
tuting,s Commancleit -at Iola, 
build 044- eSposted ;-.31.3..14 ;. ". 

1 .14,-,914010. • 
• • 

siOs, 	 • 	' 
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Prime Western Smelters Works Sale. 
Special to The New York Times. 
New York Times (1857-Current file): May 4, 1902; ProQuest Historical Newspapers The New York Times (1851 - 2005) 
Pg. 1 

, 
: Prime Western Smelters Works Sale. 

Spccial to - The New York Times. 	i 
NEVADA, Mo., May 3.—A Mr. Cox of 

New Jersey has purchased a large interqst 
In the Prirpe Western Smelters Works of 
Iola, Kan., and the A. B. Cockrill plant 
at das City. The reported consideration is i 
$200,000. The Prime Western is owned by i 
A. J. Daly, A. B. Cockrill, and Dr. L. H. I 

: Callaway of this city. The plant at Gas i 
City is owned by A. B. Cockrill. The rumor i 
here is that the New Jersey Zinc Company t 
s-yndicate is behind Mr. Cox. It has been : 
known for some ,time that the syndicate 1 
has been trying to get options on these i 
smelters. 	 I ....•___..._ ________III• 	 

Reproduced with permission of the copyright owner. Further reproduction FEPA7-002015, 
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It.0 'fitter...few the nil- 
:AM'S etenleir. d Pieta- 
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gaaltkton, 	 jo y rty 
was_ entertained last- night at Mee 
VirrtkAthloykribloogifiklIODOr Of ten: 

/AO 	 . are, of Kalitss... 
qgne19wer.a, bloomed 'on the bataipet 
table.' where the Grand Army ,tinen 
drank the health of the new com-
missioner, who was decorated with a 
Kailas posy _ large -enough . 1.0)311ve 
edncialed balf1.1Oseritopaies.:7' 

The Archons are the Grand Army 
men whi, have served. as department 
commanders of the Potomac: ..1:hey 
number nineteen, and all, bnt six of 
them wervi present last night to do 
honor tO Colonel .Ware. Forty in-
vited guests ales attended the ban-
quet. The Paity left the Seventh street 
wharf on the Samuel .7. Pentz! at 6:30 
p. m. and returned to Washington at 
midnight. • Army Acme were iung and 
roiiiing army speeches. 4.ere made by 
thi:Viiteratte while- at River View and 
cniitie" way back from ilia, reg ion. As 
th■ Asmuel J. Pent: "lamed linto the 

' 	the--  veteraiug' 	"John 
Jkq'h'a Bad.% 	. /1-6112erink: In the 

110 

MONEO ,„ 	•. .,•, 

. Loocie in tuba 

This Covers the Cases of 'Mai Con-
_ victed of Complicity in the 

Pos al Frauds 

RIITHBONE .WANTSIICOUITTRI, 
A Pardon Isn't. Good Enough 

for Him 

Thousands lof Paupers Surrounded 
the Palace Crying for 

Bread 

ikaippo-Idellas IMO An'n. 
Havana, June; 10—President Palma 

signed an amnesty act today pardon; 
ing all Americans and expiating of-
fenses committed in Cuba. Netdey, 
Rathbone and the postal fraud con-
victs wi:l be released tomorrow. 
gathbone is the third man convicted 
and he hesitates to accept freedom, de- 

I, merAnt- 

•• WELCoME TO WAR*, 

Oran 
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acetompantect 
bddY.to  Pittsbufg.IM, 1 ,.1* ' 	le„ 

riwuwes„ i 

.Frank.'Irnatt, sslaighter !Or 
Broirn,, hd formerly4Ved. n 

the Smeltzer farm north-east of zo a 
and now resides :od north Wishin 
ton 'avenue in this citY, died this 
morning of inattmgitifin of the hots 
at the htime,near Moran. The tuner 1 
will. be-held at Moran tomorrow..Thii:' 
remains will be brought: hde tomO 
row - afternoon • and—the...burl 
services. hold •at the cemetery. .Re 
Shuey will 'Oh:slate! She leavti§ thr 
children tm, mourn her loss. 

Caught in the Current 
What eamo near being,a,seripus ag 

cident happened _down near the fa 
grounas this ifternoon. Three bo 
were playing out In the 'corn fie 
north :of the grounds 'and in so 
Way Ralph Shuey got 'ciut in 't 
current on a piece of sidewalk. 
was I so strong he could .'not wor 
his way out, and. the swiftly Bowl 
river carrlod him rapidlydownetrea 
Some of the men from the Cemedt 
plant saw him and- started after hlm 
in a boat. , Mr. Curtis finally ovetl-
took him and rescued him just oppo-
site Captain Ewing's house.- When 
taken out he was just able to keep 
his head above the water and would 
never have been able to work his wa§ 
out himself. It was, a serious call 
and should be a warning to people 
who are inclined to be venturesome. 

SANITIIRT  COP  18 NAMED 
Council Will Clean Up—Many Sider 

walks Condemned—Paving 	' 
Talk, 	 -1 

I 
The city council met last night par. 

suant to adjournment. 
The water and light committee re! 

ported verbally on the probable coit 
of a new chimney for the power house 
to permit the enlarging of the plant 

The mayor was empowered to ap-
point a committee of two from the 
council to visit Kansas City, accom-
panied by Mr. Bott, city electrician,. 
to examine ,thachinery and make ar-
rangements for enlarging the )ight 
pleat. Councilmen W. S. Hurlock 
and C. M. Thompson were appointed.. 

A resolution condemning certain 
walks in town, ordering them removed' 
and new ones laid, was passed. The 
walks are either old and 'worn out or •  
have been laid eontrary 'to ordinance. 
The properties concerned are: 

'CRINEE11111LIHEII „ 	• . 
Citheito,Decileed tto Po 

1 * - 1Thar Tewn to' Drop,Oat of th 
Ball League, 

' When the Coffeyville team 
MissOuri . Valley League lost R 
tbe . town laid'dOwdand did ;not pa 
iie thexames.. The result.. was 
the fends on hand were, quickl. 
iiatisted 'and finally Larry Power 
!tanager, left town uncevernonic 
There was no cksh in the treasur, 
it lookedlike the team would ha 

it' " 'the merchants, however, p 
enough money for the team to 
the Springfield,. Jefferson City 
Sedalia trip, from whi3h the tea 
turns today. Chanute Imbed: 
goi after the franchise andctask. 
haVe o transferred , to that wr 
ihere , seemed a !certainty that 
transfer would be made as mone. 
on hand to post the 8200 forfeit. 
Ident Shiveley, however, with hi! 
tomary fairness,.gave CotTeyvill 
time to reflect and decide whethe 
was willing to be dropped. Arl, 
citizens said an emphatic "no." 
have put up the delinquen't $20 
do not intend to let their rival, 
nute, do something that they 
failed in. So the Coffeyville tean 
report again at Coffeyville and 
nuts will remain out in the wet, 
any vacancies occur they have 
promised to Chanute. 

So far as Iola is concerned it 
been hoped Chanute would get in 
railroad jurup would save MOW 
all the clubs and the town rf 
would have intensified the intere 
the game whenever the two teams 
together. But If a team drops 
Jefferson City should be it, for 
100 miles off to one side from Lb. 
of the league and the swing over 
depletes every club's treasury $1 
more. 

Chased by a Freight; Train 
Among the many sight-seers 

visited the river last evening wa. 
Lavitska, a shoe-maker. He, w' 
crowd of men, chose the Mis 
Pacific track as a means of res.( 
the river. The track is surrou 
by water right up to the rails am 
nearly half a mile one step off tb. 
of the ties will precipitate one int 
feet of water. 

It so happened 

L. .0 NINI i IR : . , [ • .:',.so t  

: • 	 ._1,...- 	. 	:..,;.., 	.41 ,. 	,..,. 
ii. f eriei tine ,' driPs1 y i Acquire's .  
ki7iirierty; Giving ..Theiw ' Large; 1 
kiyorks7--lfr. v /fiehOlaCit %IL 

r-e:, ' :.: • . i Lealtel I .. • . 
, • ..., ?...1.,. 	,, 	. , ,., Il. 	.. 	. 	. 	, .1 

Ar 1 	 1* . 

4.)0ti■itioneCoo knmen014 in •Mat 
'tirminated today 1 when • Mr. 

4:,  t . ..- gii .E. Nicholson sold !his smelter 
1- 	- ..igt Iola, together with pc. Nevada, 

r 
'f. 	o.,--sioi-ks tO ' tle 'New :erady Zinc . : 

„ . . play: The pladt herelwill 'be:ap- 
N..i . , . 

 . ., , i. 	: MO / in connecti on-vdtb i.he Gas City 
. 4  

cieoperties accittired son* 'time eri 
d eri 11 -be . managed by IMr.. -A. -B.- • , 	.41:Ciekerill. 	. ' 	. 	• , 1 	i  .., . . 

.J-.X...:4Tbe..plant here %vas started on . a 

	

. 	 . 	 . 

align 'so ale some three years igo by 
'Nicholson,. wbo had I previcitislr 

Y ,.ãtously 'been engaged in. the busi- 
'A • 0.N: it Nevada, Mo. AS. he made 

: , atoney he reinvested it until the pres-
sat works here consist4d ' of five 

.

• 	

.... blocks of fiirnaces,one of the largest 
'.1 .  ' i Individual plants in this section Tho 

Nevada works has six Iblocks of 
smelters and Belgian coal s used. It 

;i1.• . ...  is not known whether that 1 plant will 
be operated oy not, but Mr. Nicholson 
iniisted on including it in .  the deal. 

: J..  I 

L.C. .‘ 1.,.., : He.bought fifteen acres of land oast 
'4:-; 0'1:.•  orthe Iola plant from tbe :Northrups 
ei s'.. • '., and it goes to the New Jersey Com- 

pany also. His handsome.  new real- 
adettee in the east part of town is in- 

▪ 1

• 

.:.4. ,-.:.-..eiti4ed in the deal. , Mr. ;Nicholson 
',-,7:-,•: .3... lias leased a cottage at Bay View, 

Michigan, and will go there at once 
,.., : •, ; . 'with his 'family to spend the summer, 

 '

• 

 ' ., 3t :being his first holiday in fifteen 
i'   ,,:y.. ..:.. 3leara.. 	 I 

•
. 

Mt -she purehase the ' New Jersey ?:-.. .. 	i.   
Company will own in this 'section as 

3  '. , '.  large works as does the Linyon Zino  
• Company, as soon as the extensibes 
mow building are completed. Mr. 

1::$•,,,i4-4 - 20etiolson expressed the opinion that' 
ender Ordinary circumstances it was 

to have/ numerous .ndiv (dual 
• plants, but he thought that as the sit- 
'atation exists here the consolidation is 

fitc..:1.c.',•V!....- for the beat. The conipany !now owns 
..,tqi.l. ...J.,..ir 4%. old Prime Western works and the 
4:iFiN., 0' ..A. B. Cockerill smelter at ' Gas City 

4 ;.,ancl' The Nicholson works here. It 
.'" :■"1. :Owls Oonsiderable fine gas .land and , . 

141,insillions of capital back of it to insure 
lts • permanency. The new manage-

i-..eitent will take charge of the; plant on 
- uly 1. . . 	.• 

First District Cormissioner. 
`4,111r. William CunninghenOs in the 
Wow 	• 	.Un 	 ••■• 
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UNITED ' STATES PATENT OFFICE. 
.. . 

GEORGE G. CONYERS AND ARTHUR B. DE SAULLES, OF SOUTH 
BETHLEHEM, PENNSYLVANIA. 

. MUFFLE-FURNACE. 

SPECIFICATION forming part of Letters Patent No. 712,502, dated November 4, 1902. 

Application filed August.  27, 1901, Serial No, 73,453, (No model.) 

To all whom, It iau,y concern: 
Be it known that we, GEORGE G. CONVERS 

and ARTHUR B. DE SAMIES, citizens of the 
United States, residing at South Bethlehem, 

5 Northampton county, State of Pennsylvania, 
have invented certain new and useful Im-
provements in Retort or -  Muffle Fiirnhees; 
and we do hereby declare the following to be 
a full, clear, and exact description of the in- 

to vention, such as will enable others skilledin 
the art to which it appertains to make antl use 
the same. . . . . 

Our invention relates to certain new and 
useful improvements in , furnaces designed 

15 principally for heating retorts used .in the 
metallurgy of zinc, and is designed to pro-
vide a construction and arrangement of parts 
whereby the retorts are heated in a continu-
cats manner by products of combustion, which 

2o rise through the retort- chambers from the 
bottom to the top thereof and have their exit 
through a central- downtake; being utilized 
on their way to the chimney-stack for pre, 
heating the incoming air and- fitel --gas. The 

25 arrangement is such that the retorts are 
heated not only continuously; but.with great 
uniformity throughout their lengths, a main 
characteristic feature being - that the rear 
ends of the retorts are freely exposed 'to the 

30 furnace heat. 
In practice we have ascertained that the op-

eration of a furnace constructed in accordance 
with our invention is accompanied • with a 
notable increase in the .output . of . metallic 

35 zinc or spelter
' 
 a considerkble saving in fuel, 

ci- and a marked decrease in, the-loss f retorts 
or muffles incident to the usual.forms of Bel-
gian furnaces. 

In the accompanying drawings, Figure 1 
40 represents a vertical section of a furnace em-

bodying our invention
' 
 taken on a plane indi-

cated by the line 1 1 of Fig. 2. Fig. 2 repre-
sents a horizontal section taken on a plane 
indicated by the --line- 2 2 of Fig: 1. Fig. 3 

45 represeuts a vertical section of -that part of 
the f urnace below the retort-chambers, taken 
on the line 3 3 of Fig. 2. Fig. 4 represents a 
vertical section on the line 4 4 of Figs. 2 and . 
3, and Fig. 5 represents aosection on the line 

so 5 5 Of Figs. 2 aiid 3. 

Similar letters of reference indicate similar 
parts throughout the several views. 
-.Upon-reference to the drawings it will be 
noted that the main or principal elements of 
the furnace consist of retort-chambers lo-
cated on either side of a central downtake 
and a subjacent regenerator iu which the in-
Com i ng air and gas are preheated and through 
which the products of combustion from the 
downtake pass on their way to the chimney- Go 
stack. For coUvenience of illustration we 
have omitted from one of the retort-cham-
bers the removable spelter-muifies adapted 
to be placed therein and have shown them in 
but one of said retort chambers or compart, 65 
ments. For like reasons we have omitted to 
'include in certain of the views the illustra-
tion of the brickwork filling.of the mgener-
itting-chambers; inasmuch as its construction 
and-arraugewent are familikr to those skilled 70 
in the art. - 
- The spelter retorts or males a; as indi-
cated, for instance, in the right-hand com-
partment or retort-chamber,. (see Fig. 1,) are 
supported in t he usual inclined position upon 
shelves on either side of the -centi-al down-
take A and upon corresponding shelves of the 
outor walls B.B; tho report chambers or com-
partments being spanned by the vaulted 
roof 'or arch C. The spelter retorts or muf- 80 
lies are indicated in the drawings in outliue 
merely; but it Will-be undeistood that-they 
are to be provided at their -outer ends with 
the usual condensers and prolongs and are 
to be lnted at Said outer ends in the usual 85 
manner. to .prevent the ingrOss of -air in-the 
manner customary to the working of Belgian 
furnaces for the metallurgy-of- zinc. - They 
may be of any preferred length and cross-
section and may be supported at their inner go 
ends, as shown in full lines, or have these 
ends extended to the edge of the downtake 
for the waste products, as denoted by the 
dotted lines x. At the base of each of.the re-
tort compartments or chambers is-located a 
longitudinal series of air-inlet open ingi c.and 
a corresponding series of fuel-gas-inlet open-
ings d, the two sets of openings alterCating 
with each other throughout the length of,the 
retort compartments or chambers, so as to ob- ioo 

55 

75 

95 

_ _ - 
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lain a regular and uniform combustion of the 
gas at its eutrance into the said compart-
ments. 

The incoming air entering the gallery E, 
5 Fig. 4, passes from the feeder-fl nes D into the 

air-regenerator chambers F and passes up-
wardly through the perforated bricks f there-
of, (see Fig. 1,) through the perforated arches 
g into the air-distributing chambers G, from 

zo which a series of inclined passages im conduct 
it to the air-inlet ports c. The gas from the 
producers entering the gallery H (see Fig. 4) 
passes through the uptake I into the gas-dis-
tributing chambers J, and thence by the pas- 

is sages j to the fuel-gas outlets ci. 
The waste products of combustion from the 

downtake A enter the horizontal flue K and 
pass along intermediate of the gas-distribut- 
ing chambers J, finally entering the air-re- 

20 generator chambers by way of the downtake 
L, from which they are distributed to the 
right and left into the air-regenerators F, as 
indicated in Figs. 1 and 5. In passing through 
tho air-regenerator chambers the products of 

25 combustion pass through the three upper se- 
ries of hollow horizontal tiles 1 to the end of 
the regenerator-chamber, and thence down- 
wardly and in the opposite direction through 
the three corresponding series of hollow hori- 

so zoutal tiles 1' below the partition m of said 
chambers, finally entering the flue M, from 
which they are led off to the chimney-stack. 

The operation of the furnace is as follows: 
The incoming air on its passage through the 

35 regenerator-chambers F is highly heated by 
the products of combustion on their passage 
through the horizontal fines of said chambers 
and arrives at the outlet-ports c at the tem- 
perature appropriate to the operation. In 

40 like manner the gas entering from the pro- 
ducers finds itself distributed in the cham- 
bers J between the air-regenerators and the 
flues for the outgoing products of combustion 
before the latter have entered the regenerator- 

45 chambers, in consequence whereof the gas 
itself is preheated to a very high degree, it be- 
ing found that the temperature prevailing in 
the distributing-chambers J is so high that 
tho brickwork of said chambers is raised to a 

so cherry-red, almost, if not quite equal to the 
temperature of the walls of the air-distribut- 
ing chambers G. The preheated air and pre- 
heated gas at the high temperatures devel- 
oped enter into combustion at the base of the 

55 retort compartments or chambers, and be- 
cause of the draft of the central down take 
the products of combustion, instead of being 
projected solely toward the outer ends of the 
retorts, are so acted upon that they distribute 

60 themselves with substantial uniformity over 
the entire length of the retorts in their up- 
ward passage through the retort-chambers. 
Oa their passage through the central down- 
take A, moreover, they heat the inner walls 

65 of said central dowutake and also the inner 

ends or butts of the retorts or muffles, there-
by further distributing .and utilizing their 
heatin ,r effect to the ad-vantage of the opera-
tion. 'On passing through the central down- 
take they follow the course hereinbefore de- 70 
scribed, finally issuing at the chimney-stack. 

So far as we are aware it is broadly new 
in furnaces of this character to admit the 
products of combustion at the base of the re- 
tort-chambers and to cause them to pass up- 75 
wardly through said chambers and down-
wardly through a central downtake in such 
manner as to distribute and utilize their heat-
ing effect in the way described. It is also 
broadly now, in so far as we are aware, to con- So 
vey the waste products of combustion from 
the downtake on their way to the air-regen-
erator chambers in such manner that the gas-
distributing chambers or flues shall be iuter-
posed between the air-regenerator chambers 85 
and the flues for said waste products of com-
bustion on their way to the air-regenerators. 
We desire, therefore, that such of our claims 
as set forth these features generically shall 
have a norrespondingly broad interpretation. go 

Having thus described our invention, what 
we claim is- 

1. A retort-furnace provided with two re-
tort chambers or compartments having air 
and gas inlets at their base and having a 
central downtake, said downtake extending 
throughout tho length of the furnace between 
the . retort - chambers; substantially as de-
scribed. 

2. A retort-furnace provided with two re- moo 
tort chambers or compartments having air 
and gas inlets at their base and having a cen-
tral downtake, the walls of said downtake 
consisting of a series of shelves upon which 
the inner ends of the retorts are adapted to mos 
rest, said shelves being separated by open 
spaces, whereby the down-going products of 
combustion have access to the said inner 
ends of the retorts; substantially as described. 

3. A retort-furnace provided with two re- no 
tort chambers or compartments having air 
and gas inlets at thoir base and having a cen-
tral downtake, said downtake extending 
throughout the length of the furnace between 
the retort-chambers, the said air and gas in-
lets being arranff

°
ed in horizontal alternating 

series along the inner side of said retort 
chambers or compartments; substantially as 
described. 

4. A retort-furnace provided with two re-
tort chambers or compartments having air 
and gas inlet flues at their bases and having 
a central downtake for the products of com-
bustion, air-regenerator chambers into which 
said downtake discharges, and cras-distribut-
ing chambers intermediate of th waste-prod-
uct flues and said regenerators; substantially 
as described. 

5. A retort-furnace provided with two re-
tort chambers or compartments having gas 

95 
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and air inlet flues at their bases and having 
a central downtake, air-distributing cham-
bers forsaid air-inlet9, gas-distributing cham-
bers for said gas - inlets, air - regenerator 

5 chambers supplying said air - distributing 
chambers, and a horizontal flue for waste 
products of combustion communicating with 
the central downtake and located between 
the gas-distributing chambers, said horizon- 

i o tal flue communicating with the heating-flues 

of the air-regenerator chambers; substan-
tially as described. 	 -  

In testimony whereof we affix our signa-
tures in presence of two witnesses.. 

GEORGE G. CONVERS. 
ARTHUR B. DE SAULLES. 

Witnesses: 
A. L. COPE, 
J. R. MILLER. 

■ 

1 
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Application for Authority to Engage in Business in the State 
of Kansas as a Foreign Corporation. 

TO THE OHARTE OARD OF HE STATE OF KANSAS: 

The AM-a— Liiii/h/R6  . 1 4 1 7 .. ..........., a corporation 

organized under the laws of the State of. 	i A  9_, 0 aett.C_  	, applies for 

permission. to engage in business in the Sbate of Kansas, and for that purpose submits 

the following statement, to wit : 

FIRST. 

.4 certified copy of its Charter or Articles of Incorporation., which is filed herewith. 

SECOND. 

The plact.where the principal office or place of business of said corporation is 

located is 	.ahtda./ 72440.detex,  

THIRD. 

The full nature and character of the bueness in which said corpora .= proposes ... _ 
to engage within the State of Kansas is 

EPA7-002027 



The names and addresses of the o ce s and trustees or directors are : 

46. 

IgeRizfe.t/ -  

461.eA . 	 c1/444  

72i,utet/ 
• ar,tesb.'g 

.... 

, 

— 112: en/ Ai 

%POI/j i .0, / 

, 4,42O6744.:. 

y16-8 .59 / f 
/9644)419V 

goo a • 
Jiiedoye 

apiairtle 

3o76 tr/ 51  

1878409V 

FOURTH. 

Fl FTH. 

RESOURCES. 	 Dollars. 	Cis. 

Dille receivable, 

Real Wilde, 024,444a OALOr  

Personal property, 

Macke, bonds, and other soomitlea,.ftt 
bierchaadbm, 

Cash an band, 

pus from banks, 

Account' receivable, 

Judgments, 

crawk 
fr'er7 

oCa4;a2)( 
.at coiV" 5 

LIABILITIES. 	 Dollars, 	Cls. 

Capital paid up, 
	 /00000 • 

Surploa, 

Accounts payable, 

Undivided profits, 

Mils payable, 

	
/0/15-90 • 
/ /±0:ei 

417.51,128 
Doodad Indebtedness, 

yumbrinnostual estateaxe  

if 
caluoalogiven 	• >144Tri4 

4.4 a 	SO 8 VW,' 

c1/444:ift/ 

cutottA(___ 	V84119/46 

/ 41/ koo" / 7 7iotre6 
••••■111Viwomi.m 

SIXTH. 

amount of the capital stock of said corporation 

014.(.144.(l 	19p. par2..). 	 Dollars, 

divide into__Cwhit c4.161/(.. /90) -7-- 	. 	..  __Shares, 

of. . 	. . ........ 	 ( /Pc 	 ....... 	each. 

We further state that the above application is made in good faith, with the in-

tention that said corporation shall actually engage in the business specified, and 

none other. 



0..--d.---w--..--------... 
, President. ............................m■I•NIPI PPIPMIII=.................,,...  

 

, Secretary. 

 

(My commission. expires 34 . Z906 

Notaxy Public."' 
.7-Zezir 

%tate of klilai/ 	, 
,,4141  •" 

. 	id Ns 6 1 7i./. 	 Countv, 
SS. 

- 

1,,t6/Z169,4ae/-  
P  	 

	 , President, 

, Secretary, and I,. . 

of the above-named corporation., do solemnly swear that the above is a ull and 

complete statement of the resources and liabilities of said corporation. 	shown. by 

the books of the same, and that said statement and the several matters a thi 

contained in this application are true in every particular, to the best opi4 knowledge 

and belief. So help me God. 

r SEAL.) 

%ubscribeb anb %worn to before me, this ogy  .-.1—  day 

of ec........„..--  , A. D. 190.7<=- 
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The Zinc-Smelting Industry of the Middle West. 

mr.IsTEn. E M., ST. Louis, Mo. 

toke Superior Meeting. 	 r. i..Il• 

GENERAL II ISTIIIIY. 

F. zinc-smelting industry or the United States has rrown 
very rapidly in reeent years and bids fair to ontrival that of all 
other countries in the future. (hi account of the geographical 
situation of the chief ore-supplics, the industry may be divided 
into two main groups, t he eastern and the western. 

The eastern and older group includes the works of Penn-
sylvania, New Jersey and Virginia, which practically control 
their own ore-supply. The western group ineludes the works 
of Illinois, Missouri, Kansas, Wisconsin and Indiana, which do 
not eontrol their own ore-supply, but. are eompelled to buy the 
ore in the open market. It is for this reason tlmt the western 
zinc-stnelting industry has been undergoing continual changes 
since its inception 40 yearn ago. 

During the early discoveries of lead- and zinc-ore in the lead-
and zinc-districts of 'Wisconsin and northern Illinois, the zinc-
ore (smithsonite or " bone " as the miner calls it) had no value 
and was considered waste; but later, when this ore was found 
in large quantities, it attracted the attention of metallurgists, 
which finally resulted, during the early sixties, in the building of 
the Matthiessen Ilegeler Zinc Works at. LaSalle, Ill. , the 
pioneer zinc-works of the \Vest. 

A few years later, zinc-ore was discovered associated with 
the lead-ore in Jefferson county, southeastern Missouri, which 
started the industry at Carondelet or South St. Louis. Still 
later, the discoveries of zinc-ore in the lead-ore region, first nt 
Granby and then around Joplin, lead to the introduction of the 
industry in the southwest Missouri and Kansas districts. 

At first the development of the industry was slow, bot 
progressed steadily and it is now one of the leading metallur- 
gical industries of the middle West. 

_ 
* Presented at the 'supplementary session of the institute in St. Louis, 111u. 
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As this paper deals solely with the local zinc-industry the 
western group only is described. For convenience this group 
may be subdivided into States according to the progress of the 
development of the industry, which thrmerly placed Illinois at 
the head of the list, then Mis,uniri, miol later Kansas and In-
diana. This order is now ellanged and Kansas heads the list, 
with Illinois second and M404.1116 third. 

In a general way it may be ,aid that after the establishment 
of the industry at LaSalle, Ill., in the 'Mrs, there were four 44- 
tinet periods a activity awl enlargement followed by corre-
sponding periods of depresNion. During the early '70'4 three 
plants were built at Carole!do, Mo., hut after the pani( of 
1873 business became laul and did not revive until 1879. Ac-
tivity was renewed in the beginning of the '80's, and many 
works were built in Kansas and southwestern Missouri. About 
1885 a period of depression set in, followed by a very active 
period of construction during the early '90's. A fier 1895 a period 
of dulness occurred, which lamed until 1898, when the aetivity 
was once more revived by the building of a number or large 
plants in the limisas natural-gas district. Since that time de-
velopment in this district has been so rapid that a shortage of 
ore soon occurred. In 1899 the ore-hupply was insuffieient, 
and the resultant keen competition caused the price of blende 
to advance to the unprecedented ligure of $54 per ton. The 
gas-smelters having a strong advatuage over the old coal-smelt-
ers in the cost of pmduction, the severe competition soon mused 
the closhig down of all the coal-smelters in the Kansas and 
southwestern Missouri districts. The zinc-ores mined in C011- 
nection with western silver- and gold-ores, however, soon re-
lieved the shortage, and for the last four years large quantities 
of blonde have been shipped from Colorado to Kansas for 
treatment in the natural-gas plants. 

PRODUCTION OF METALLIC ZINC IN 'ruz UNITED STATES. 

The following statistics' show the rapidity with which the 
production of spelter increased with the application of natural 
gas. 

- - --- • •- - - _ • - - 

' Miftrei RESOurre4 Ci the United Stole, for 1892, U. S. Geological Survey. 

1. 2 1 

Is96, 
1890, 

siwn Ton.. 
. 	76,505 
. 	70,933 

1900, 
1901, 

"hurt To114. 

. 	 I 13,9.19 

. 	130,174 
1897, . 89,397 1902, . 	I 17,:i41 
1898, • 107,768 1903, . 	1.111,670 
1899, • 121,216 

-- 

An addition of 10,000 short tons for the eastern and southern 
districts represents the total prodUcti011 of the entire country 
for the years quoted. 

ROASTING ZINC-ORE. 

Most of tile zinc-ore now mined in this district is ziee sul-
phide or blende, hence a preliminary roasting is necessary in 
order to get rid of the sulphur. The more thorough the elim-
ination of the sulphur during the roastiog, the better the 
chalices are for the recovery of the zinc in the subsequent 
smelting-operation. Each unit of sulphur left in the roasted 
ore will huh i! back double its weight of zinc, and as no sulphur 
by-products (such as matte) are formed in the smelting-oper-
ation, the loss by sulphur means so much waste in the residues 
width cannot be recovered. A variety a mechanical furnaces 
are used for roasting, although the old style hand-rabbled re-
verberatory furnaces are still in use at. many plants. 

The Ifeyeler ileid-Farnace.—Many years ago the ilegeler 
muffle-type of mechanically-rabbled furnace was introduced at 
the works of Matthiessen & Ilegeler, LaSalle, Ill., with entirely 
successful results, hut owing to the high cost of construction 
and the comparatively high cost of' maintenance and operation, 
it has never been introduced except at works designed to make 
sulphuric acid from the sulphurous acid-gases. At present the 
llegeler furnace is used at the following works : Matthiessen 
& Ilegeler Zinc Co., LaSalle, Ill.; Illinois Zinc Co., Peru, Ill. ; 
United Zinc & Chemical Co., Iola, KIM ; Illid Grasselli Chou-
kid Co., Cleveland, 011ie. 

With the exception of a small plant of the works of the 
Mineral Point Zinc Co. using the contact-process for making 
sulphuric acid, the four companies above immed are the only 
manufacturers of acid from blende in the United States, the 
chamber-process being in general use. The difficulty of' find-
ing a market. for sulphuric acid in the West has no doubt pre- 
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greatly increased, all that was uecebsary being to introduce the 
quantity of gas required to heat the whole fitrtnum and burn it 
gradually by introducing air at intervals. The Ilegeler fur-
nace, as now built, consists of a long rectangular chamber hav-
ing retorts placed four rows high, and in smite eases six : the 
gases from the producers cutter at one end and are discharged 
at the other. Air for combustion is introduced through iron 
pipes entering the front of the furnace at various places along-
side of the retorts. Both air and gas enter under pressure pro-
duced by a positive blast. The producers are operated with a 
hot top and are placed close to the furnace. No rmuperation 
or regeneration is attempted in the furnace, but. the hot guises 
escaping are used for the generation of steam for power-pur-
poses. These furnaces have been built in size varying from 
224 to 504 retorts to the fttrnace, or from 448 to 1,008 retorts 
to the block. 

Siemens learnare.—The next attentpt at gas-firing was ninth: 
by the Illinois Zinc Co., at Peru, Ill. This company adopted 
the Siemens regenerative furnace, built on the well-known prin-
ciple of the Siemens regenerative system. The Siemens pro-
ducers, however, proved inefficient and were later replaced by 
steam-blast producers. The furnaces were originally built with 

large elliptical retorts, arranged in 3 rows, but lately they have 
been replaced with circular retorts placed 4 rows high. The 
latest improvement on these furnaces has been the Neurenther 
patent, which consists in extending the air- and gas-channels 
partly up into the center wall, by which both air and gas are 
admitted into the furnace-chamber at a higher point than was 
usual. By this means it is claimed that the furnace can be 
built 5 rows high without detracting from its efficiency. It is 
also claimed that the furnace is heated more evenly on account 
of the shorter reach of the flame. 

In 1882 the Rich Hill Zinc Works at Rich Hill, Al o., and the 
Granby Mining & Smelting Co., at Pittsburg, Has., each built 
furnaces of the Siemens regeneration principle, which were 
failures, and were abandoned later. The Rich Hill Ibrnace was 
built. exactly like those of the Illinois Zinc Co., having large 
elliptical retorts, in three tiers, while the Granby furnace was 
built with small circular retorts arranged in four tiers. 

The failure of the Rich Hill furnace was partly due to mis- 
g. 	 I 5  I 
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vented its more extended manufacture. The acid market, 
however, is gradually widening and no doubt the manufitcture 
of sulphuric acid front blende will become more common. 

A new departure in this lin• of work has lately been made 
by the Grasselli Chemical Co., which manutitetures sulphuric 
acid from -Joplin bielide at Cleveland, Ohio, and ships the 
roasted ore to West Virginia lo be smelted with natural pt.: 

Meehaniral Roasting Pamare.q.—The roasting of zinc hlende 
in mechanically-stirred reverberatory furnmps marked the first 
advance in the reverberatory fiirmtee practice. The first 
successful furnace of this t3pc was tile Brown horse-shoe fur-
mtce, invented in 1892, and its working gave an entirely new 
idea to inventors. Furnace:- embodying the Brown invention 
sprang up like mushrooms all over the United States. Among 
the first to enter the fiehl being the Pearce and the Ropp types, 
but litigation soon stopped their general introduction. 

Compared with the ordinary hand-rabbled furiume, mechan-
ical furnaces effect a considerable saving in labor and yield a 
better and more uniftom de:.ulphurization of the ore roasted. 

Mechanically-stirred furnatles of the Brown type are in use 
at the works of the Edgar Zinc Co., at Carondelet, Mo.. and 
Cherryvale, Katt., and at the plant of the Collinsville Zinc 
Co. at Collinsville, Ill. 

Recently, a number of mechanically-stirred fitrnaces of the 
Ropp type were in use arthe plant or the Lanyou Zinc Co., at 
Iola, Kas., but these had to he clumged to the Cappeau type, 
in order to avoid an infringement or the Brown patents, the 
Ropp furnaces having been declared an infringement of 
Brown's patents. 

SMELTING ZINC-ORE. 

There has been no radical change in the method of smelting 
zinc-ore. The old style of distillation is still in use, all at-
tempts at. direct smelting having resulted in absolute fitilure. 

The Belgian type of nirnace is universally used throughout 
the middle West, either direct-fired or gas-fired, the latter with 
or without heat-recuperation. 

Hegder " Blow" -Furnace.— The first attempt at.gas-firing was 
made by Matthiessen & llegeler and resulted in the develop-
ment of the Hegeler " blow "-furnace. Mr. Hegeler found 
that by firing with gas, the length of the furnace could he 

1 1  1 
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management and partly to fitulty construction. Front my own 
observation the elliptical retorts were entirely too large for the 
heavy Joplin ore, and the ftlrnace could not be worked " dry " 
in the required time; conseqaently the percentage of yield was 
poor. The Siemens produeers required th• Ilse of a better 
grad e  of fuel which, at that time, was at least five times as ex-
pensive as the slack coal burned in the direct-fired furnaces. 
The mom serious mistak•, however, was in the al - rim:cement of 
the gas- and air-channels underneath the checker-work. These 
channehi, not being accessil Ili. during the time the furnaee was 
hi operation, soon became clogged with zinc oxide which had 
escaped from leaky retorts. So serious was the ititerferenee 
that an irregithwity in th e  working 4 if the furnace :lead he de-
tected a few months after tlw tianace had heen put iii ga:ra-
tion. This clogging caused frt,quent slmt-downs, and instead 
of having produced a furtutee with I. eampaigns and small 
repairs, it gave short eampaigus and freqiwnt mid extensive re-
paiN. En the Granby furimee the circular retorts were better 
adapted to the work, lint the same defects of ru ms on 
existed as in the Biel! 11111 Furnace :111d the results were the 
same. 

The high cost of construetiou of the regenerative furnace and 
the  inability to use the coin! !!!i slack-coal of the distriet, to-
gether with the poor work aecomplished on account of fitulty 
construetion, slam brought the int proved furnace into bad re-
pute; and so prejudicial was the result that no more gas-fur-
naces were constructed, everybody reverting to the old style of 
direct-fired furnaces. 

Dircet-Fircil Biome, 	it had not been for the local eheap 
alack-coal, other attempts at gas-firiug would no doubt have 
been made, but slack-coal could not he burned to advantage in 
independent producers, on account of its inferior quality; hence 
the direct-fired furnace Wine into general fiwor. These furnaces 
were cheap to construct and gave, as a rule, good average re-
sults, although the consumption of coal was large and the labor 
was excessive. 

The first direet-fired furnaces built in Kansas had square 
fronts, and contained 7 rows of 14 retorts each, which amounted 
to 98 retorts to the furnace, or 196 retorts to the block, Later, 
the size of the furnace was increased to 16 retorts in a row, set 
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7 high, corresponding to 112 to the furnace, or 224 to the 
block, which remained the iweepted type until the building of 
coal-furnaces ceased on account of the extensive diseovery of 

natural gas in Kansas. In 1892 the natural-gas distrkt of In-

diana attracted attention, and a plant was built at Marion. fbl-
lowed by one at Ingalls and one at Upland. 

Nalund-Gas Furnoee.—The application of natural !_rits to the 

zinc-distillation furnace, however, was not :15 ,Unpfe as was at 

first supposed, and the first attempts for this purpose eaused a 

great deal of worry and anxiety to the operatoN. The natural-

draft furnaees of Indiana, in whieh a mixture of air and gas, 

on the principle of the Bunsen burner, was introduced through 

openings in the froot or back of the furnace direct into the fur-
nace-chamber, worked It:1-y irre!rularly. With the narrow 
channels of the zinc furnace, it seemed inilaissible to distribute 
and control the heat properly, and frequent " butchers or 
break-downs of the retorts occurred with a correspondingly 

heavy loss of metal. Cmisequently. when the industry was 
started ill the natural-gas district of Kansw4 in 1897, the first 
thing that suggested itself was to improve the distillation fur-
nace and the method of using the gas. Natural draft was dis-
carded in favor of positive blast. ln fact, the II egeler blow-
furnace was copied its near as conditions permitted. In the 
original form of the natural-gas-fireil distilling-furimee, the gas 

was introduced at one end, in the same manner as in the Pro-

ducer-gm-fired furnace, and the heat regulated by the introduc-
tion of air at various places. This arrangemcult, however, was 

not satisfuetory, for the reason that natural gals, having a high 
calorific value, was not completely burned in the furnace by the 

air introduced for this purpose, and, as a result of the incom-
plete combustion, large quantities of carbon were deposited in 

the spaces between the retorts which clogged the furnace. In 

order to insure the complete combustion of the natural gals,and 

thereby overcome the deposition of carbon, more air was forced 

in, which, however, caused the furnace to become overheated. 

A careful study of the requirements indicated a change in the 

method of introducing time gas and air, so that they would enter 

jointly at various places through the front. A furniwe was then 

designed which proved satisfactory, hut the regulation of the 

heat of this form of furnace remained a difficult task, anti, an- 

7 
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less watched very closely, irreguhtrities and frequent break-
downs occur. 

The peculiar heat-requirement, of a zinc-furnace differ from 
most other metallurgical furnaces ituallar that there is no large 
space in which to Make IMP of radiant heat. On account Of tho 
narrow channels between the nemerous rows of retort . the 
beat must be suppfied almost entirely by conduction, a hich 
makes it necessary to ..urround the retort.; continually a WI 
a flame having the required tenqayrature. As the retort.: are 
easil• destroyed by ov•r-h•ating, an eXee4s of heat must he 
carefully avoided. The -.1rini:r cutting-action a a bliA% -pipe 
flame, such as is prodnecd in the blow-furnace, easily causes 
overheating and a cimsequent d•struction a Ihe retorts. It 
also tends to an early destruction of the lining of the fureace, 
causing frequent and expensive repairs. 

The blow-furnace was fir-t built ie -izes of 5 rows of 60 re-
torts (300 retorts) to the side. Later, the combustion-chamber 
built at one end was discariled and the space was utilized by 
adding 20 additional retorts, so that now the accepted size is 5 
rows of 64 retorts (320) to the furaave, or 640 to the bloek. 
Lately, the tendency has been to limit the number of rows to 
four, with a corresponding increase in length of the furnue• in 
order to hold the same number of retorts, an arrangement 
which makes the furnace hung. and in some works they have 
been divided into two transverse sections, 'timed iii tandem in 
the same building. Ily working both seethms as one furnace, 
the same economy of labor is retaiued. While the labor-re-
quirements on these hirge furnaces is considerably less than on 
the small direet-fired furnaves, it is stl-o Inure trying. The men 
being more exposed to the heat, which causes considerable 
trouble at times during the hot summer months. In order to 
avoid the trouble, the Edgar %Me Co., at Cherryvale, limuuited 
each furnace to 5 rows of 20 retorts (100 retorts), or 200 to the 
block. By placing three blocks in one building, each separated 
front the other by u 12-ft. space, and operating the three smadl 
furnaces as one large one, the same eeononty of labor is ob-
tained without having the men exposed to the heat as much as 
they would be with the mingle large furnaces. 

These furnaces are also constructed to operate with natural 
draft and have proven quite auccessful. By admitting air and 
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gas some distance below the lower row of retorts, primary 

combustion takes place before the gases reach the furnace-
chamber proper ; and by admitting more air, n ,,eeomhtry com-
bustion takes place in the farnace-chamber, causing a very 

uniform heat 41 tl 1 w.-.101L 	teposition of carbon. Thus the cut- 

ting-action nf the blow-pipe thutt• is entirely avoided. and re-
pairs Inive been reduced to a minimum, which allow:. a loe l, 

campaign of operation. 
Lately, the coal-fired smelting-plant at Girard was removed 

to Chanute. Kas., to be Operated with natural gas. The fur-
naces arc arranged similar to those at Cherryvale, but emit 
furnace has only SO retort., or 160 to the Idock, and the four 

bloeks are placed in one Imilding with each side operated as 

one furnace. These furnaces are also run bv natural draft, 

similar to those at Cherr vale. Recently. a ffirnace a-as con-

structed sit the works of the Prime Western Zinc Co.. at Gas 

City, Kas., using the reenperative principle of the Converse 
and De Saulles furnace. This furnace is a patented one which 
was developed at the plant of the New Jersey Zino Co., at Pal-

merton, l'a. 
The Table I., which may not be strictly :teem-ate, shows the 

changes that have taken place and the present t.ondition of ow 
zinc-industry. 

Sindling in Colormlo.—During the past kw years the utiliza-

tion of zine-blende found associated with silver- mut gold-ore in 

Colorado gave rise to the zinc-smelting industry at Pueblo, 

Colo. The United Shaw. Zinc Co., a brana of the Amerkan 

Smelting & Refining Co., built a plant at Pueblo, during 1903, 
which is said to be in successful operation now, although 

numerous obstacles were encountered at first, as is usually the 

case when opening up a new field. 

Rdorfx.for Zinc Distillabon.—Cireular retorts, used exclusively 

in the West, vary but little in dimensions at tin different works. 

They are usually about 10.5 in. in external and 8 in. in internal 

. diameter and front 48 to 114 in. long. Formerly they were made 

by hand, but now they are ahnost exclusively made by mataine, 

either the ordinary auger-machine or a hydrimlie press. The 
latter type of machine is coming more into use aml no doubt 
is the better of the two; it makes a very dense retort, which 

- prevents leakage of zinc-vapor through its walls. A pressure 
101 	 EPA7-002035 
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TAIILE 	 Relating tu the Grrarth if the Zinc-Industry in 
the Middle Wed. 

_ 

	

'adI 	 Atmoldowd. In Operation 
L.) 0 
•-•11: 	 colipan 	 . 

I 

ISM Malthiethen .14 Ilegelel Zinc Co • Lasalle.- • 	•• • 
1:69 ' 1111nol, Zinc co 	. 

. lAnnaghl Zhar 	ohm-% Ilk 
IbM; • Culilmville Zitte 4'4...IA11101111c 
1s9J 1A'aukegan Zinc Works. Want...out 
lP!Ii 'I.I 	 Zinc Work., Winuna 	. 
WA' ••andocal ZIne Work•. Miltd..A al 

r HI. 
1419 Ill•sourl Zinc Work , . 4 tinny!. let . .. . 	.. 
11571 	 Martindale %hie nori,, 

Edgar Zinc Co 	 I arondelet. 	 2 .s.P. ..... ..; 
, la75 . 	 Caron.b.let Zinc Work ,. 

ism Joplin Zinc Work.. loplin... 	. 	. 	.... 	1.1:Itt .. 	 ...... 
ib..-2 Rich 11111 %Mr Work-. Welt 11111. 	.., 	...... 	..... 	 ... ..., 	142 
1m; Robert Lanyot •  Nowt.. ... 	...... ....... 	 .... 	.. 	I .M1 1  . 	i 1 

. Dm Iwo, E. NIcliolqui, Nevada. 	 I 	, :"..1X1' 	IteJ1 3.314 

Is A NS t 44. 
11,74 Weir City Zliw Work.. Wor t II)... 	. ... 
Inva 4 Robert Lanyon. l'Ilishurg 	...... 
um ; p•_. 11 lAn)on & Km . ilttsbur.• . 

1  1R142 Granby Mining .k Smelting 4 • t . l'111.1.114: 
INC 1 W. 4t: .1 IA11)1.11, 1144,1111rg . 	 . . 

Neammonvlile Zinc tCork,, Featinnonville 	 
ISM I (41rard Zinc Works cold). (timid__ _ 
ism (Muni 7.1ne Work. awn). Girard .. • ....... 

I Don Pittsburg k St Lolti... l'itt ■iturg .. . . . 
' Itelo 

 
•1%41.1i CRy North 0 on.. Pittsburg 	... 

11,05 1  ('hicapee Zinc Co .(111.r..kee 	. 
1)91 ' 511(111411,1 Smelting Co.. Bruee 

i Total., 	 
: 

SATURAL.GAS IIIIIININt; ■ M Uri:R:4-151/1A NA . 
1692 Columbia Zinc 0 orks, Marion 	 ,  
ItIci Ingalls Zinc Works, Ingall. . 	. 	.. ... . ..... 	. 
1393 Cpland Zinc works, Upland 	- 	- • 

ICANSAe. 
14•97 	 Imbert Lanyon -OM SIPCIIIT I'll.. I II 

I 	• 	 ittlit. 	 I t ugs 1Janyon Zinc Cu. 

	

	Robert 1.101yon 1.,olus Speller Co.. ........ 
IA Ilarim• 

1 1697 	 I. %V. & .1. 1.olaylm. hula. 	 I 
I 169) 	 ( Prime 0.-dern Z Co.,this : I 

1902 • 	
1 NII•let.1 	 Z. Wks.. 141144. 	1 I 

I It). 19112 Prhne Wmtern Zinc 1%4 i 
I, A II. 4 '04.kt:rill, Gm. Clay 	4 

1699 . Cherokee-lAnyon Zinc en.. Gas 110 	..... ......... . 	........ 
Ibcla I &Iglu Zinc Co.. ritcrrivnie. I 1901 I United Zinc* Chemical, loin 
Ilve, Uranby Mining ,11 S. Gk, Netslodia 
1969 IA HAIM Zinc cu.. 1.n Ilarpe. 	 ' 	 

•19CC 11 Chanute Zinc Co., Chanute. 

1  1904 A. It, CockerIll. Altoona... ... ,... 
1904 I Wm. Lanyon, Caney   

4 Total In gins•dl.triet 
I  

	

i 	

Total In coabdhdrict 

I  

10 j 

of about 1 1000 lb. per sq. in. is used. The capacity of both 
machines is about equal, hut the cost. of the hydraulic press 
pima is ten times that of the auger-machine. 

Following the introduction of large furnaces, the Inetlmd of 
operating has changed and numerous improvements have been 
made. Residues arc now blown out from the retorts hy a 

strewn of water, instead of being seraped out with iron scrapers, 

HA was formerly the practice. 
Charging the Ore.—The ore-mixture is prepared outside of the 

furnace-buihling, instead of in front of the Inrnace- as formerly, 

and the charging is ihme in tiers instead Or rows. The ore and 

coal are mixed mechanically and the mixture is placed in hop-
per-shaped charging-can-, from which it is charged into the 

furnaces. This mixture is usually prepared ii day in advance, 
in order that it shall be ready for use when eharging begins. 

Drawing the Netal.—The metal is now drawn in large ladles 

holding from 300 to 400 lb., instead of the former smaller ones 
holding from 40 to 50 lb. These large hulks are -uspended 
from cranes attached to trucks running on rails iii front of the 
furnace and supplied with protecting-shields. In some eases 
the ladle is hung to a shield suspended from a singk overhelul-

rail fastened to the furnace-front and traveling the whole length 

of the furnace. 
At present the three sheet-zinc mills in the United States are 

in the western district. Matthiessen & Hegeler first rolled 

sheet-zinc in the West, tbllowed by the Illinois Zinc Co.; both 

having sufficient capacity to roll their entire product of spelter 

: into sheet. In 1902 the Lanyon Zinc Co. built it small will at. 

La Harpe, Kas., which has since been it, constant operation. 

MANUFACTURE OF ZINC OXIDE. 

.., 	While the manufacture or zinc oxide is confined principally 
to the eastern district, a few establishments are in the West. 

4- Generally the requirements for making zinc oxide cannot well 

te met in the West. In tile first place anthracite coal, which 
- is scarce in the West, is necessary, and cannot be had except 

at prohibitory prices. Oxidized zinc-ores free from cadmium 

4ire also necessary. Ores of this character occur in Wisconsin 
' -and the large plant of the Mineral Point Zinc Co., a branch of 
, ;the New Jersey Zinc Co., has been erected at Mineral Point to 
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treat these ores. A small phmt, started in 1902 at West Plains, 
Mo., was soon absorbed by the New Jersey Zinc Co., and I ha-
lieve is now out of commission. A third plant, the Ozark Zino 
Oxhh. Co., built smite year:. ago at. •J0111i,u , has so tar remained. 
independent, but difficulty was experienced at times in getting. 
proper ore-supplies. AI present these are obtained from New 
Mexico. 

The zinc oxide industry will, in all likelihood, be controlled 
tbr $ome time to eolne hy the New Jersey Zinc Co., which has 
practkally an unlimited supply of ore admirably adapted to 
this purpose aud abundant anthracite ( oal near its plains. 

Nov: tn.  THE SECRIITARY.--Commenb, or criticisms upon all 
papers, whether private eorrections or 131)ographical or other 
errors or communications ror publication IN " Discus:-ions," or 
independent papers on the same or v. related sithjeet, are earn-
estly invited. 

(TRANSACTION); OF THE AMERICAN !SWIM:TR OF MINING I.:Oa NEERV.I 

duct only by pig-iron and coal. The present annual value ot 

day-products exceeds the value of the outputs or gold and sil-

ver, and also exceeds the combined values ot' copper, lead, zinc, 

aluminum, mercury, antimony and nickel. These facts are 

shown in Table I. which gives the statistics for the year 1902: 

TA B F. L — Produetion rd jletutc (*nal and Clay in Me United 
Natez, During 1902.' 

- 
- • 

value 

Pig.iron, 	. 	. 	. 	. 	... . 	072,775,000 

Coal (including anthracite), $76,173,686, . . 	:167,032,069 
Clay products, 	. . 	122,169,531 
Gold, 	. 80,000,000 

Copper, 	. 76,568,954 

Petroleum, 	• 	• 71,178,910 

Silver (coin-value), 	. 71,757,575 

Lead, 	. 22,140,000 

Zinc, .. 14,626,596 

Aluminum, 	• 2,284,590 

Menury, 	. 1.467,848 

Antimony, 634,506 

Nickel, 	. 2,701 

NOTE. —The value of the cluy-products in the United States in 1903 was 

1110,962,648. 

Of the total amount, $122,169,531 assigned for the value of 
elay-produets of the United States during 1902, about 20 

• Pretested at the Supplementary Session of the Institute in St. Louis. 

/Aural Resource, of de United awes for 1902, United States Geological Sur• 

Wuhington. 
12 ) 

The Fire-Clays of Missouri. 

BY II. A. WHEELER, T. 1.01115, Mo. 

(Lake superior Sleeting. i•eptentber. 

THE CLAY INDUSTRY OF THE UNITED STATES. 

IT may surprise sonic of our member:, to learn, among the 

industries based on the mineral resources of the United States, 

that of" clay now ranks third. being exceeded in value of pro- 

_ 
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THE NEW JERSEY ZINC COMPANY, NEW YORK CITY, THINKS IT 
UNWISE TO PLACE A DUTY ON ZINC ORE. 

NEW YORK Crrr, December 16, 1908. 
Hon. SERENO E. PAYNZ, 

Chairman Committee on Ways and Means, 
House of Representatives. 

Dam' Sm: You suggested to our representative at the tariff hear-
ing on November 10 that some of the owners of zinc mines in the 
Joplin (Mo.) district had been agitating the question of a protective 
duty on zinc ores, and you stated that it might be well for us to study 
their reasons and hear what they had to say. This matter is one 
which is of the greatest importance and has claimed our closest 
attention. 

We are now and always have been of the opinion that it would be 
most unwise to place an import duty on zinc ores. 

Our company is largely interested in zinc-ore properties in various 
parts of the United Slates. These properties are in New Jersey, 
Missouri, Colorado, Wisconsin, New Mexico, Pennsylvania, and Vir-
ginia. Out of all the zinc ore produced in this country in each of 
the past four years ending December 31, 1907, these properties pro-
duced in 1904, 41.9 per cent; in 1905, 46.2 per cent; in 1906, 46.4 
per cent; in 1907, 43.8 per cent. We and our predecessors have been 
continuously in the business for about sixty years. During that 
entire period, except for the tariffs of 1846 and 1857, we have been 
without _protection for our ores. We have not felt the need of pro-
tection for our ores at any time, and do not feel the need of it now. 
On the contrary, an import duty on zinc ore will greatly hasten the 
exhaustion of some of the natural resources of this country which can 
never be reproduced, will seriously cramp the business of the do-
mestic zinc-manufacturing industry, and will aid the European ore 
buyers and manufacturers without yielding a corresponding benefit 
to domestic zinc miners. This country does not produce enough zinc 
ore for normal requirements. 

We should be glad to furnish your committee with such informa-
tion as you may desire if you will be good enough to let us know just 
what you require. 

Very respectfully, 

TEE NEW nun' ZINC COMPANY, NEW YORK CITY, SUBMITS 
ADDITIONAL BRIEF IN FAVOR OF FREE ZINC ORE. 

71 BROADWAY, 
Nsw YORK CITY, January 1, 1909. 

CONTITITEE ON WATS AND MEANS, 
Washington, D. C. 

GzwissmEN: The New Jersey Zinc Company is a corporation of 
the State of New Jersey. It owns zinc mines in Sussex County, N. J.. 
and a zinc-manufacturing plant at Newark, N. J. The present cora- 
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pany was incorporated in 1880. It and its predecessors have beer. 
continuously in the business of mining zinc ores in New Jersey for 
about sixty _years. Among the domestic producers of zinc ore the 
New Jersey Zinc Company is the largest. It produces all the zinc ore 
mined in New Jersey, and the production of New Jersey, as compared 
with other States of the Union in the years 1904 to 1907, appears from 
the following table, taken from Mineral Industry for 1907 (Vol. XVI), 
at page 904: 

Eitsta. 	 ' Mt 1905. 1006. 1907. 

7bss. nu. 

1W
§B

ERVIIII  RBI  
cr..hzeib 

nal. 
Arkin:as 	  .1,900 2,200 4.088 
Colorado 	  b 94 000 106,600 142.510 
Idaho 	  'Nil. 1,700 11,847 
Kantncki 	  e958 C 4.14 1.006 
Kila01111- 	  d 273,238 d 258,500 297,136 
Montan. 	  20. 2 COO 1,213 
Nevada 	  Nil. kil. 4,5113 
New Maxim 	  121,000 17,800 4,281 
New Jersey 	  .260,021 e151,829 188,710 
OICISIMMA    	 3,241) 
Utah. 	  Nil. 9,266 9,043 
Wisconsin 	  a 19,800 82 , 690 51,011 
Others 	  b 2 , NE 13,800 1 2,241 

Total 	  693,025 795,808 905,175 902,933 

• According to H. F. Bain, Contributions to Economic Geology, 1904. 
▪ Estimated. 
• Report of State geologists ; crude ore. 
▪ Production of Joplin district, plus output of southeastern Missouri, ths latter sa re-

ported by the state mine Inspector. 
• PartlY estimated. 

Arisons, Nevada, Iowa, Tennessee, and Virginia. 
• Tennessee, Arizona, and California. 

From the foregoing table it appears that the New Jersey Zinc Com-
pany has produced in New Jersey in each year more zinc ore than 
was produced in any other one State or district. This company is 
also largely interested in zinc-ore properties in Missouri, Colorado, 
Wisconsin, New Mexico, Pennsylvama, and Virginia. From these 
properties, including the output of the company's New Jersey mine, 
there was produced in each of the past four years ending December 
31, 1904-1907, the following percentages of ail the zinc ore mined in 
the United States: In 1904, 41.9 per cent; in 1905, 46.2 per cent; in 
1906, 46.4 per cent; in 1907, 43.8 per cent. As domestic ore pro-
ducers, we are, therefore, largely interested in the present concerted 
movement of some of the Joplin mine owners and a buyer of Mexican 
zinc ore for European smelters in their attempt, toy means of a pro-
hibitive tariff, to shut foreign zinc ore out of the United States. 

EXPERIENCE HAS NOT SHOWN A NECESSITY FOR A PROTECTIVE TARIFF 
ON ZINO ORE. 

The ores from the New Jersey mines are of a class known in trade 
as "calamine," i. e., the carbonates and silicates of zinc, and they 
have been continuously on the free list in all the tariff acts since 
1792, except in the tariff acts of 1846 and 1857. Originally, and 
until comparatively recent years, the term calamine has included all 
the oree of zinc that were commercially valuable. It is only recently 
that the blende ores, i. e., the ores containing sulphide or zinc, have 
been considered commercially valuable. It has, therefore, been the 
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apparent policy of the Government, from the earliest time, to admit 
zinc ores free of duty; and experience has shown that this policy of 
the Government is sound. To illustrate: Although the New Jersey 
Zinc Company's mines and works are near the Atlantic seaboard and 
therefore geographically exposed to the competition of 7inc ores 
from Mexico by water routes and from Europe and Australia, the 
importation of foreign ores up to the present time has not been con-
siderable or other than a benefit in helping out the domestic supply. 
It has never appeared to be in any way a menace to domestic enter-
prises and we can see no ground for alarm on this score in the future. 

If calamine ores have been mined without a protective tariff for 
more than sixty years,_it would certainly be supposed that the blende 
ores could equally get along without protection. It will be noted that 
copper ore and several others besides zinc are on the free list. 

MR PRODUCTION OF Z/NO ORE FROM TILE JOPLIN DISTRICT DOES NOT 
KEEP PACE WITH THE DEMAND. 

The rapid development of domestic manufactures in which zinc is 
used has made the question of ore supply important. The following 
table shows that the production of domestic spelthr, 1. e., metallic zinc, 
has increaaed much more rapidly than the production of zinc ore 
from the Joplin district in spite of the fact that the price of such ore 
has increased much more than the price of spelter. The figures are 
compiled from the Mineral Industry for 1907. 

Lnoneadain Average  
You.  

5
; 

cilsgor at Joplin. 

ISM 	  

11133111M
I M

3
 

e
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iduraid
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11101 	  
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IMO 	  

3  

UM. 	  
11101. 	 
INS 	  
NW 	  

This table shows that while spelter production in the United States 
has increased 102.4 per cent in the past eight years with an increase in 
price of 35.8 per cent, Joplin ore has increased in production by only 
15.4 per cent, although its price has increased 67.4 per cent. 

In addition to the figures given above, which ten their own story, 
it has been notorious in the trade that from a period long before the 
imported ores of Mexico and British Columbia were a subject of much 
interest, the Joplin district was failing to meet the increasing demands 
upon its mines. We have not attempted to collect all the evidence on 
this subject, but we have collected a number of items from the 
Engineering and Mining Journal, an impartial and recognized author-
ity, showing the conditions of the Joplin ore supply in the years 1904, 
1905, and 1906. These items follow: 
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Extracts from Engineering and Mining Journal of various dales. 
(January 7, 1901, p. 16. Zino in ME by W. R. Ingalls.) 

The decline in production in the Joplin district was due partly to the very wet 
weather in the spnng which interfered with operations to some extent, but the chief 
cause iii obviously the inability of the mines of the district to do any more than they 
have been doing. It appears that the productive capacity of the Toplin district has 
attained its maximum, even if it be not already on the wane. 

(August 4, 1904, 9. 905. Missouri Ore Market, Spezia/ Carrespondent.) 

Even then, with the new smelters in the field for the product of the Missouri mines, 
the output will barely meet the urgent demands of the capacity of all the works 
drawing a supply from this district. 

(September 8, 1904, p. 414. Missouri On Marknt, Special Corrapandent.) 

As has been previously outlined in the Journal, the output is insufficient to meet 
the demand of the increased smelting capacity drawing a supply from this dintrict 
and in consequence, ore price has been about $4 per ton higher than the metal market 
for two months. 

(September 99, 1904, p. 584. Miseourl Ore Market.) 

The effort to supply the demand of approximately 6,000 tons per week, with an 
output of approximately 5,000 tons, has resulted in cleaning up all the reserve ore in 
the district and forced buyers to contract largely ahead of the output. 

(October 6, 1904, p. 573. Mimouri 0.re Market, Special Correspondent.) 

There are just two things there is no apparent queetion about in the ore situation—
the scarcity of zinc ore and the need of zinc ore. 

(November 24, 1204, p. 854. Mimoorf Om Market, Special Correspondent.) 

The capacity of the smelters drawing ore from the Joplin district is greater than 
the mines are outputting, a fact that was pointed out in this column last July. 

(January 5, 1905, p. 14. Zinc, by W. R. Ingslls.) 

The direct cause of this has been of course the insufficiency of the Joplin ore eupply 
to meet the present demand for spelter for consumption. 

(March 15, 1905, p. 534. Missouri Ore Market.) 

It was noted in thin column last year that it was apparently a phymical impoesibility 
for this district to supply all the zinc ore needed to manufacture all spelter demanded 
by American consumers. Consequently, as this district doea not keep pace with 
the increasing output of spelter, it becomes necessary each year to procure a larger 
proportion from some other source. 

(June 29, 1005. p. LIU Mlmouri Ors Market.) 

So far the imported ore is of a grade that does not compare with the poorest ore of 
this district, and it is handled only because the output of this district is insufficient 

• 	to meet the requirements of the amelter capagity of the United States. 
(January 5, 110e, p. 12. Zino, by W. E. Ingalla.) 

It appears to be recognized that this dietrict is now affording aa large an output of 
ore as can reasonably be expected from it, and further supplies must be looked for in 
other quarters. 

(February a. 1906, p. 234. The Joplin district. Editorial.) 

It iS to be feared that there will be a further falling off in the output of sine ore this 
year, even if the price continues high, for the reseon that the new openings of ore are 
not compenniting for the exhaustion of the older mines. 

ENOUGH ORE HAS NEVER BEEN PRODUCED IN THE UNITED STATES TO 
KEEP THE SMELTERS SUPPLIED WHEN BUNNING AT FULL TIME. 

According to Volume XVI of Mineral Industry, page 899, the 
spelter retorts in the United States number 89,560. The averio.ge  
consumption of ore is 40 pounds per diem for each retort. The 
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capacity of the retorts in a year of 360 days is 644,760 tons of ore. 
Before used in the retort all blends ore has to be roasted and, in that 
process, loses a percentage of weight; so that to keep the smelters in 
operation it would require not less than 758,000 tons of blends per 
annum. The largest production of domestic ore was in 1906, when 
905,175 tons were produced. Of this production, after deducting 
only such portion of our New Jersey ores as was not available for 
spelter and aasuming that every pound of other ore went to the 
smelters, there remain but 553,960 tons available for the smelters. 
This shows a balance of 204,040 tons of spelter ore to be produced 
from some source outside of the United States itall the smelters are 
in operation. The following table gives the foregoing facts in con-
densed form: 
Total spotter retorts in United States in 1907 	  89, NO 
Average charge roasted ore per retort 	  . pounds per diem.. 	40 
Capacity of spotter retorts per year, roasted me 	 tons.. 644,760 
Rquivalent to 	 tons blonde.. 758, 000 
Total spelt" ens produced in United States in 1906 (which was the year of 

largest production) 	 tons.. 653,960 

Ore required a. above 	 do.... 758,000 
Ore available as above 	 do.... 563,960 

Ore which must be secured outside United States 	 do.... 204,040 

TER JOPLIN DIME= IS SAFE FROM FOREIGN COMPETITION WITHOUT 
A PEMICOTSIC TARIFF. 

The inland location of the Joplin mines and the proximity of the 
smelters and the large consumers of spelter would seem to furnish 
JoRlin with complete immunity from foreign competition. 

Me entire zinc industry, including the Joplin producers, felt the 
depression of 1907-8, but they are in error in ascribmg it to the impor-
tation of Mexican zinc ore, idols might have been inferred from the 
arguments of Mr. S. Duffield Mitchell and Mr. A. 0. Ihlseng, they do 
so ascribe it. It is our belief that had business remained normal 
during 1907 the Joplin ore producers would not have noticed the 
importations of zinc ore. That it is an afterthought on the part of 
some of the interested parties to place the came of poor business in 

i 1907 on Mexican ore s clear to anyone who will read the leading 
article in the Joplin Daily Globe of January 26, 1908. We quote 
from it the following: 

The panic has proved that the ores of Mexico can not be produced under a 6-cant 
w elter market, according to the highest authority, and correspondence from a leading 
reliable source conveys the information that the halcyon days of the Mexican produc-
tion are of the pset—a history and recollection only—that the immediate future has 
little hopes in store for an early resumption of outputting, while tiansportation mat-
ters have become a serious problem, except through a few months of the summer. 

The producing arms of the Rocky Mountain States practically ceased their produc-
tion early in the panic, Wisconsin, with Joplin, continuing a small output to the end 
of the year. 

In writing of the year's record of zinc-ore production, Walter Renton Ingalls, Cu 
the Engineering and Mining Journal, concludes his r6sum6 in these words: "In any 
event, the experience of 1907 seems to show that these foreign ores are not serious 
competitors of the American, duty or no duty." Mr. Ingalls might have added that 
no importations of oree were made except to supply a demand in excess of the domestic 
production. 

75941—H. Doc. 1305, 60-2—vol 8 	30 
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While the recent panic has proved that Mexican ores can not be produced under a 
IS.cent epelter market, it might be added thereto that Mexican ores are no com-
petitiOn tO superior grade of ores mined in the Joplin district at any price for epelter. 
Theme ores will be imported only when the domestic supply of zinc ore is lea than 
the demand of the smelters. 

Another lesson the panic hu forced home to the producers of the Joplin district, 
and to the smelters reducing the ore of this district, is the fact that the market for 
Joplin zinc ores rules the price of spelt& in normal conditions of buainees. This 
means that with conservative productzon the produce= of the zinc ore of this district 
can maintain their own price for their commodity, without reference to any other 
woducing area under the sun, so long as those damn& are in harmony with the general 
business conditions of the country at large. 

This article we believe reflects the more intelligent sentiment of the 
United States ore producers, including those in Joplin. We appre-
ciate that if, as is generally understood, Mr. Ihlseng is largely inter-
ested in the buying of Mexican ore as the agent of European smelters, 
he and others similarly situated would derive a peculiar benefit from a 
duty which would cut out the United States as a competitive buyer 
of Mexican ore, but we do not feel that an agent for foreign ore buyers 
should receive especial consideration from Congress. This feature 
we will take up later. 

IMPORTED ORE HAS NOT DIMINISHED THE OUTPUT OF THE JOPLIN 
DISTRICT. 

Imports of sine ors into the .Unikd States. 

(In tom of 2,000 pounds.] 

Source. 1904. 1905. 1901 1007. 

British Cokanbla 	  2,100 8, MI KO 1,157 
Mexico 	  ( ?) • 32, 184 • BB, 901 • 108, 800 

Total 	  (?) 40, 725 89,500 305, 057 

• The actual tonnege of ore Imported was somewhat greater than this 13gure , bat It included solos mixed 
ors, which for statistical purposes has been reduced to the sine equivalent. This table Is based on reports 
tram the molten of the cas received by them from three muntries.—(From Wawa Induetry, Vol. XVI, 
p. SOL) 

From this last table it appears that the imports of 1907 exceeded 
those of 1908 by about 20,000 tons. Nevertheless, as appears by the 
first table, the Joplin district increased its production in 1907 over 
1906 by 17,000 tons, while other districts seem to hold their own also. 
It would therefore seem clear that imported ore had not interfered 
with the domestic ore producers. 

Joplin has, moreover, within itself an organization which affords 
a protection greater than would be secured by a prohibitive import 
duty. 

The following extracts from the Engineering and Mining Journal 
show the methods of a very efficient inter-company organization, 
known as the "Missouri-Kansas Zinc Commissioners' Association," 
which, by timely exporting of ore, shutting down the mines, and other-
wise controlling the supply of ore and fixing its prices, can protect 
the mine owners in times of ordinary business and hold up the ore 
buyers to such figures as suit the 'association.. 
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Mirada from Engineering and Mining Journal qf various dales. 

(I.ummy 7, 1904, p. la. Zino in 1903, by W. B.. Ingalls.) 

In the Joplin market there was a small stock of ore on hand at the beginning oi-
the yew, anci in order to bolster up the price an exportation of 1,000 tons was made 
in January, which?  as it turned out, was a mistake. • • In order to support 
the market the =nen, .deterznined on the policy of operating their mills on part 
time or closing down entirely so as to restrict the output. 

(January 14, 1104, p. 90. Progress of the Zino Industry in Missouri during 10011, by Funk Nicholson.) 

The Mimouri-Bansas Zinc Miners' Association, acting .in comparative harmony, 
caused • shut down of fully 70 per cent of all the milli in the district for a period 
of three weeks. 

(anilary 21, 1904, p. 111. Litter and editenal siped nine 31Insr.") 

This centralisation of control of the output makes it pastible for a sufficient ton-
nage to be represented in any movement to regulate the surplus of ore. 

(June 9, 1901, p.1107. Missouri Ore Merlost. iipeotel ecanspondent.) 

• • • se it is already . evident that the ore producers are thinking strongly ..of 
restricting the output of zinc ore early this summer instead of waiting until WA, 
as has been the custom in past years. 

(June 9, 1904, p. 917. Miesouri Ore Merket. Special commandant.) 

The owner" of the larger mills have maintained a thorough organization of the 
Missouri and Kansa" Zinc Miners' Ausociation and another week of reductions in 
prices will eee more restricting output. 

(December I, 1004, p. 9:14. Niemari Ore Market. Special correspondent.) 

• • * But for the strong organization of the large producers, prices would not 
remain No high. This organization controls enough of the output to hold the balance 
of power in determining the market price. 

(Mar& 30, 1905, p. 030. Missouri Ore Market.) 

It iS evident from what may be learned that a secret organization of producer' is 
preparing for a restriction of the output. 

(April 6, 1906, p.913. Missouri Ore Market.) 

The producers will gradually restrict the output by closing down a few mills each 
week. 

(May 4, 1006, p. NO. Miamian Ore Market.) 

Prices ars higher than it was expected to send them when the limited restriction in 
output was inaugurated the first of April. 

THE SMRLTHRS AIX NOT IN ACCORD WITH THE DEMANDS OF MR. 
IHLSENG AND MB. MITCHELL. 

Mr. Iblseng is in error in stating to the committee that the zinc 
smelters in general approved the plan to place a duty on zinc ore. 
As we understand ?  the sentiment of the smelters is, as intimated by 
Mr. Clark's questions put to Mr. Ihlseng, directly opposed to the 
position of Mr. Ihlseng and Mr. Mitchell. The smelters feel that if 
the available supply of ore is materially reduced and the price ma-
terially advaneW they can make spelter only at a cost which will 
make it dearer than imported spelter. This would affect not only 
the smelters and the consumers, but eventually the domestic ore pro-
ducers themselves, who would find themselves to have been the means 
of_putting their own customers out of business. 

It is clear that a duty which precludes our smelters from buying 
Mexican ores would directly result in depressing the price of the ores 
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in Mexico and expoee them for sale at afar below what European 
=ellen must now pay for them. If ZrEuropean smelters can get 
Mexican ore at a less price, they will make spelter for less, and may 
thus be able to put European velter on the American market, in 
spite of the present spelter tariff of 1i cents per pound, at a figure 
below that at which our smelters can produce it. 

These are dangers which must not be lost sight of. 

A PROTECTIVE TARIFF ON ORES IS ZOONOMIOALLY UNSOUND. 

A protective tariff on ores is equivalent to a premium on the speedy 
exhaustion of certain natural resources, which, once used, can never 
be reproduced. This oblection has been urged against a duty on 
lumber, which in time, will grow again; but it applies most strongly 
to ores, which do not grow. 

EXPORTATION OF ZINO ORE. 

A point has been made of the figures showing exportation of sine 
ore from America. The exported ore consists wholly, we believe .  of 
(1) ore sent from the Joplin district for the express purpose of crest:mg 
a shortage in the domestic supply and thereby enhancing the price, 
and (2) willemite, a mineral produced from New Jersey ore by.  mag-
netic separation. Willemite used only for one purpose, VIZI  the 
malung of metal lmown in the trade as "high-grade' spelter. The 
demand for this metal is very limited, and all that the domestic 
market will stand is manufactured each year. The surplus willemite 
is marketed to the best advantage abroali, where it is manufactured 
into " high-grade" spelter for the foreign market. Outside the items 
above mentioned, we believe there is no exportation of zinc ore. 

THE INTEREST OF THIS OOMPANF. 

The committee has been warned by one witness, who professes to be 
disinterested, that it should not_place too much reliance on the testi-
mony of interested witnesses. The representatives of the Joplin dis.. 
trict make no concealment of their interest in asking for a duty on 
zinc ore. On the other hand, the smelters make no concealment of 
their interest in_protesting against such duty, nor do we profess to be 
disinterested. Representmg five zinc-smelting plants in the Ifiddle 
West which have experienced a shortage in the domestic-ore supply and 
which have, at times, been forced to import ore we sincerely hope 
that, in case of future emergency, we may not find it impossible to 
increase the supply of domestic ore by importing from other countries. 
It is, moreover, our desire to prolong as far as practicable the life of 
our domestic-ore properties, and we have thought it possible to mix 
foreign ores with our own and in some cases materially lengthen the life 
of our mines If we should be successful along these lines, the benefit 
would be shared by the other owners of zinc-ore properties throughout 
the country. 

We believe that out of the opposing arguments, in spite of the 
interest of the parties making them, the committee can reach a proper 
conclusion. 
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THZ MEXICAN EINO DEPOSITS. 

The zinc ore heretofore imported from Mexico has consisted largely 
of gleanings from dumps of tailings at the old lead mines, and from 
abandoned lead mines where the ores were found to run too high in 
zinc for the uses of the lead smelters. From both of such sources 
the zinc ore was, from a mining standpoint, cheaply obtained because 
the tailing, were piled an the surface and had only to be shoveled 
into carte or the mine was already opened up and ready for opera-
tion. For obvious reasons these two sources of zinc-ore supply are 
but temporary and are now.  as we are adviaed, rapidly approaching 
an end. The alleged new discoveries of zinc deposits in Mexico have 
been greatly exaggerated. We have gone to coneiderable expense 
in the past five years in sendinig experts to search for such deposits 
in Mexico, but the results have been very dieappointing. The known 
zinc deposits of importance in Mexico are comparatively few and 
their working is sure to entail much greater expense than the work-
ing of the ta!lings, dumps, and the abandoned lead mines. In the 
majority of zinc-ore propositions in Mexico transportation has been, 
and for many years will be, a matter of serious moment. 

We should think it a simple matter for the committee, through a 
disinterested expert who is acquainted with conditions in Mexico, 
to verify the above statements. 

CONCLUSION. 

It is our conclusion, as the largest zinc-ore producer in this country, 
that the zinc-ore producers not only do not need a protective tariff 
on their ore but that such a tariff would be unwise from every point 
of view. 

Respectfully sumbitted. 
Thi Naw JERSEY ZI2i0 COMPANY. 

By S. S. PALMEE, President. 

HON. GUSTAV KitSTEEMANN, N. O., FILES LET= OF K. P. roz 
MADISON, WIS., FAVORING DUTY ON ZINC ORM 

MADISON, WIS., January 4, 1901 
Hon. GUSTAV Kfir1IDDIANN, M. C., 

Howse of Representativea, Waahingion, D. C. 
Das& 	: Doubtless you are aware of the intense agitation now 

before the Committee on Ways and Means for a protective tariff on 
raw zinc ores. This is a measure of vital importance to the zinc-
mining industry, which is just getting a foothold in southwestern 
Wisconsin. If the industry couloi onry receive protection sufficient 
to equal the difference in cost of produc tion of zinc ore in this coun-
try as compared with Mexico

' 
 it is the belief of those who are 

familiar with the situation that Wisconsin would within three yearn 
be producing 25,000,000 to $6,000,000 worth of zinc per annum. Its 
present production amounts to about $2,000,000. 
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. 	 Kansas Natural Ilan Company, 
hy .1 Jr.varFra,• rTnaiirsrileneor. 

state of Kanaas, County of Allen,ne  
lie 7t numembeeed,that on this 7 day of Noy A.D.l909,that Before lee the undoroigned,e 

Justice of_the_pance__in._arLd_rneLoounty-ancl-st.ato-atoroaald.,4ame--Iiydin.-9ni.er--and-Myrtekle 
Cotion,nee Sniff,Nollie Chapenn,noe Snifr and .7.11.0hapmen her huebend,who,ia pereonally 
nown -to-me-bo-berthe-aamo-pereone-who-executed-the•'withiir-inatrument -o*-writtmond-auoh—

peroons duly acknowledged tho cxocution of the amen. ' 
- -111-Tirst11507771Irtrnorir rito Dot my !WI-MT TOrlxod my seal ChTray and year 

lent abovew written. 
W.C.Alford,Juutioe of the Peso) for arid County. 

*1 4_0 r ICaOLLits,-QakititY of_Allsa, An 
Be IT Rememberod,That on .ittzt thin 7" day of_Mny AO .19.09 kbefore we the under3igned a 

Tuati-tio-of-the-Peautaulia-6-in-and-Por-eounty-anri-:ebaie-aforeeridTcauve-ETETRnif f --nnd• Ida—
inift his wire,who le personally known to me to • be ttio Dame peroone who execute!l the with 

. 

in-inat-rument--ot-writ-tng-ond-numh-porons-dirly-wcininwildgurd-thr-NzellUtrorr-OT-the ohne. 
In Is•.otimony Whereor,I havo hernunto set my hand and affixed my anal the doy enLyear  

above written. 	 W . C.Al forth 
aoliCe....OL_tho--P-Aubie_in_end_for. said County-- ._._ 	_.. 

• 

-, tate of California, 	County of Kings, 	ea 
-Bo-It-Romemborea,That-on-thio-l2th-day-.of-Nay-A.AL.-1909,hefore-me-thn-undarnined-a-Not----- 
ry Ptiblic,in and for the county nnd :Mato aforonaid,aume Prod Cation 	who is peraonally 
nown-to - me-to-be-the-eame-person-who-oweeutod-the-withirm-instrumont-of-writi na -and-ouch--  • 

, ereon duly acknowledged the execution or the same. 
rn TeotiTmTAV"An roóY 	have 	e 	n 0 	ellir Mind and afrixod nW official mool,t"c day 

, Lid_romt:JAHMILJuLlal.en. 
11 	, 	.Rnesell, Notary Public. 	 • 

ly eon:ad-sal on-expires-Dec.2140.91 
' Itato of Colorado, County of Arop 	oe 	a 

No I•bittcommbero d7Thot-on-t hte-3l-ct ay -or-uay-A7D719,097bwrorirma-t1M-  undbroltpted7e- no mil-- -- 
•uldi a , in and for the county and otato afOrenaid,oamo Alonzo -.I.Sniff,divoreed,who ic por- 
gone-fry known to ice •to be the same poroon who executed the within inotrumont or writind,,sd 
■ ivi ouch pernon duly_o_ok_api wlodged  the el_lojmejof_tho_jime.,_____. 	  

In Testimony Wheraof,I have hereunto n 	•nd and affixed my. coal .the doy and year 
bove_written 

	

. 	. 	. 

q  EAE 	eon L.Burton, 	Notary Publio. 
y-oommienion-expiroi-Deer17th- 11910. 
,tate of Color:ado, 	County or Arapahoe, 	sn 

' Be I t-IllintsudThTITKI-dii-th-I3-5 -ilayliT . 	A.5719139-bliiii:Vil the underoignod,E viliticril-  
•ubli c , in and ror Liie county and state aforeee id ,come ',pace Sniff and William_ fipi_ZI' , who_ in _ - 
oreone.fly knom to me to be the snme persona who executed tho within instrnment of writ-

. ng_enl._ouch._pernOn_duly__acknowledgeri_the_oxecution_ot -the-aame.. 
In Teatimony Nharior,I havo hernunto not my 	- 	d and affixed 3ey ocal,tho dry end year 

boys-written. -- 

---. 

- 

. 
n L.Hurton, 	Notary Public. sE,Kic  

-- 

_ 

-- 

ly coceion-dxfiffik-Da717tra9Io. 	. 	 . 
't,ato of kennel!, liontgdnery ,  County, 	•en__• 	_ 	__ 	-_._ 	... 	... 	. 	. 	. __. 

Be It Thimokbiri d,That on tiiin 14th *day of • 	9,before mo,tho undorrignod,a Notary 
•ublic Wdthin and _for_eaid."aounty .and_ atatc,ceme_.7-C-lieDowell,Bonernl Manager of Tho Kenn- - 
.0 Natural Gas Company,to me pernonally known to be the none person whr executed the above 
nd .foregoing -in a trument -end- to-re - du7y- noknowled ged-the -ezecuti on-o r-th on me in the man- - 
er mul form therein net forth an tho act and deed of suoh corpor 	on 	 ... 	__ 	. 
•viitnoen-my -hand -mid-dot-Mg al:noel ithe-dby-ciiiel-yer-w• lat-tibbirw-  ritt.A""' 

William Irmo. Notary  

. 
Ay 00mm/onion expires •une (3,1913.  

Fil0A-J1DA_1541 .4 (M1  at M A.M. 	R.L.Thumpoon.-Ragiator.-AL_Damd 

• . 

• . 	. 

•• 	. 

• 

% 

Coned seionors Order • 	 • 
Jlefore_theBarrd_or-County-Commissionora_of_Allon_County,Kansan.___.-._  

In the matter of a Petition of Prime Western Bpolter Conpnny,a Corporation,for the 
?aclueion-of -it a-Sairl-t-er-Site-from--the-Ronndarino-of-tho-C1-ty-of-Qns. 

J. . 	 . 	 ORDER. 	 . 	 . 
'cloorP -7TErrTMTErTh7th day or June l9D9Wir-1773 	 al . , appear ed-PriferWiiritiiiii7griltieF"Card.:. 

yo_ny,a corporatiol, by C .A .11.deSaullet, i Ls ik. anisietan_t_g tung_oaDozor opd_Beztor_aaqfago__ 

_ 
ta attorney,bePore the Board or County Commiasionere or Allen County,Kennee,aitting in 

.ho-regular..Tune_nonaion.3.909-of said-board,and-thon-and-there-duly requontnd that the po-
itdon or paid Prao Western Spe/ter Company praying for an ordor or mid board exoluding 
ertain-proDerty-belonging-to-n aid-oOmpenr•Prom-the--knocirporated-limita-of -the •City-of -  On - 
llon County,Kansnegaa more particularly doecribod in said petition) filed in tho office 
f-the-Colinty-Clork-un-tinrioth- dellfr A1Wirp9m97Tdia-mniirdr-df "thil"lroirrifid-  of ' fell oh ')iii,r=" 
rig been duly (Oen as required by lew,arld_proor thereof duly filed in ec.id county • lerkn __ 

— 

tfrooTbo now oonaiderod and aotnd upon hy paid board;and it furtiier appearinn that no 
etanntr.ntiono...nzAbiaol10131Lhed_been_rode,eithsr_ozally_oz_tn_.writing,ned_ that_there_wera_ 
o portions proeont before said board remonstrating or objecting to maid petition,tho borrd 
hersupon-took-the-eame-oonsideration-and-adjourned-further-action -upon-the-smee-until 

• 

- - 
• 

------ 
he 9th day_ of .7uno l909,at 1 o'clock P.M. All portion prenent being duly odvieed of suoh 
ont !nu once - nnd -  adJournment-of-tha further • monsid or rctiorrof-ri al d-  petition :-- 	• - 	•-• 	- 

And now on tha 9th 4•,y of •une mn9 at 1.0 1  clock ,P Ii. ,the mid petitioner 
n 	 nttorney,ond thorn boing no other r.rmone •crenntrntint; or objecting te 



the camo,the board or county commie/donors continued the furthor /leering of aaid petition 
until the 15th-day -of-June,1909 at-2:00 -o'clock,P.H,,for -the -reason-thak-the -chairman -0f----  
▪ id board woo unable to be preeent.A13 portion being duly advised of such continuance and 
Adjournment'or-.0M-S-petitibn. 	  

And now on the 15th dny of June,1909,ot 2:00 u'o1oak,P.11aithe aforesaid petition of the  
•aid Prime Weatorn Spelter Company ooming on for further and finnl conSiderntion or said 
board of couniy,commissioners_and.the said board being.fully advised.in  the premices,amd. 
there boing no remonntrations or objeationa to'said potltionoither orally or in writing, 
nod nech and n11-of-the.members of said board of-county aommioslonors-being duly.entiefind;- 
thot the arid potitioner,Pilme Wootern Hpoltor Company,ie the owner of the lends oought to 
he included se'herolnartor -demoribed;that - uaid -landa -are-Unplatted;thWt-n7id -15Wr1tedn 
anted io in due and legal form and that due nn4 legal notice of the tine end Once of hoer-
ing'of the r aame- orthraaid- Plitition-has boon-giverins-fWobirid - bY'lawitinst no prlvire 
rightomil) bo.1njured.or_Indangered.by_the granting_ot_tht_said_petition end_the...oxelud-
ihg of the Undo therein dooaribed from the said city of Gms;that the publio will suffer nO 
lose or_inconvenience_thoreby4that-tha.prwer-of-Lbe -said-petitioner-should -and-ought -to 	 
bo granted;thereforo, 

It io - hereby-ordered -end-dirootod -by-the-board -of -county'commissinnern -of -Allen-Countri 	 
Konoao,that the prayer of the p, t1tion of the Prime Westorn Spolter Comiony,a corporation, 
filed- in -tho -offide-bf -the-CoebtY-Clerk-hf -Allen -CcillaP;Xiiniiii-,11-Iferilliiii;b1-110 
is hereby_granied end that the lands of the mid petition*rtowit:  

(o) :rho SoLiih FITO-7,1) of tho Uouth -west Auarter (4) of the North-saat Quarter (475:77W-
ion_Ko,Uir ty.=tN.0_932 _antatiihip_N.O.._Txiontymf.our.(241..Hanga_No..Rinatemn(.19.)__kno.vm-as-th.a_2.r.(sha 

Western Spoltor Company,Works No. 1;and 
-(b)-A-traot-of-land-looetecl-in -the -North -half--(4) -of-tho-South-cast- quartor- (+)-of-seid — 

Section No.Thirty two(32) described sa follows,Reginning nt a point Eleven Hundred and Pivo 
( 3 105)-feorwist—orThir116ffIrlaitilinW7if-EhT-116iirtioWt-Wirteill-)f -iiiid-roation No= 
Thirty_-_ty9 ( 32 L_Townati_pA 2,tronty-  four ( 2A) Rango„No .17 injagen(iaLthemoz_zenalpg_nes, 
teen and one half (134) ehains,thence nouth ten nnd thirty eight ono-hundredth:1(10.38) 
chainc,thenoe-oast -Thirteeri-and_one,hal(.134) -chains,theneo-North-Ten-and-thir.ty.-eight 
ono hundrodthe(10.3B) chain') to the point of baginning,known an Prime Western Spelter Com- 
pany-Worko-No.2 	  
be,ftnd the oamo are hereby-excluded from the boundaries of the CitY of Oas,Allen Count.Y, 
Kensas,and-thnti -dad --Undo -NO--exelDde'd -be-how-IloVed-affd-borliNftlir -11:aid "Ishd -ammonia —er—
though it had never been a part.ofenid city'and that the boundaries of said city shall re-
main the name as they oxinted at and immediately prior to the making of thia order of 
excluaion_save_and_except_in_the following_particulans.tonit• 

That the western boundary lino of Said City or Gas running aouth along the center of 
naid aeotion-No.Thirty-two(-32)-tirminhte-whers-theaame-interesots-with-the norbh-west -cor 
ner of the South half (i) of tho South -west Quarter 60 of the North-oast Quarter 141 
Section-Thirty -two(32),and-thence-run-east- along -arid-north -line -of-the -said -south-half - (4) 
to the north -eaet corner of fluid aouth half (i),thence south along the oast line of paid 	. 
• u th 	 nrseid3o1ii.f ij theiiri ctoers 
Nundred . and.five(405) rapt mot of the nor.tb:east corner ot_lho_Appth=gaot_guartor_.(41.0._ 	 
said Soction Thirty-two(32),thonce south Ton nnd thirty-eight (10.38) hundredths chaino, 
thenca west thicteen-anlone -hmlt -(134)-ohnina,thonce -North -Ten-and-thirty -eight-hundredths 	 
(10.38) chnino,thonco west to tho said central line of said section thirty twp(32),and 
where the snmernow-interoects -with-the-heretofore west -boundary-of -tho -eity'of dasiand 
thence amid boundary ahal3 run nouth along twirl central lino of paid Sootion Thirty twoPS) 
and continium 
ahonge in boundarx_aDd the exelunion of the above_deacr110 tracte_shol.1_in.no_m_etogt._ 	 
and thia erdor is mode subject to the right or way and property righta,se the mime now 
existe,of-the Port-Soott,Wichita-&Western-Railwoy-Company4the-Mionnuri-Paairic-gailway 	 
Company),as weil as the jurisdiction and authority of the said,tho Oity of nas,over the 
onme as such now - ekiets;and -furthur - provided,that -the - caid'imtitionor*Prime Wootorn -,Opeltar-
Company xonnonts and it is mado a part of this order that the said the City of Oas,ohall 
Mayo pormins16n-td7riaiArdid-k-thouough"faf67not-elecadiiig-thi.ftg:(30)- fdirin-ividtH;fron 
the Southern extention of. oiLhorroain_ptropt,7kBog_Btrept or Toy;or_Htrart_in_epid_Skty, 	 
over and corona tfin tract herninimfore designated ae Prime Wentern apolter Works No.1,1n a 
direct line.fron.either_of_the_aforsoaid.otroote, which-the_said.City_may-decide 
desirable to the station building located on the right-of-way of the Sinsouri Pacific Rail-
way Company,but.such-privilege -ehall-bo-at-the-expenne-of-said-X-City -au -to.the-maintonence-
thersofond if the some he fenoed,it chnll be at the'expense of noid city and prpper com-
municating -gatos ohalrbe -eatdbliahed"On-eithef-ailletherbOrlihd-oppOnit6 readh otIdt 
ouch point ne tile said Smelter Company,ito suooessors or aasignalmsy do:dente/ 
"'It is further providod andmode a part or thin ordor that nothing herel.n shall be oonstru-
od as.in  any.woy.rolieiting_ths_said,tho_Prima...Weatern_Spelter-Company.,Aacorporation,ita 	 
moos:learn or aexigne,from ita proportionate shorn add liability for future taxes on the 
premises hersin-excluded , neaessery -for -the-pnyment-of-the -water-worke -bonds -herstoforo 	 
voted and ionuod by paid City,together with the interest due,and bocoming due thoreon,or 
other -bondo-novr-oxtoting--and'ilaiikebren111--Olty701rot7IFF-ilidebts11116111171r-anr-kitlff-far 
its proportionate payment of which tho said oompany  assort  the time ofthoz_usnting of this  
order,lieldo but-iild company 6511 now and hereafter not be liable for the current taxes 
of opid_oity,ati_lemied  from  vier_ta_year,nor_onk_athez_indeltodneam_of  said sity,Aa_thm 	 
same from time to tine might aocrue,or any clnla or obligation of said city,or any propor-
tionate -part. ot -the -onme,00-either-therent,exoept -me-to -the -bond -dame -end-kindred -indebt 	 
odness above referred to,if any other thorax bcand the taxes annually leviod by said City 
shall - conform to-the -provisions -hereoriond-the- County-Clerk -of -Allen -County,Kanseajis -here 	 
hy ordnred and directed in making uprand preparing the tax rolls for the aity or das,Allen 

ed,to extend and awry no levy_of  taxes against said tract of lnncl_for_eity_ourpoup Lexlent._  
es provided in thia order,but that sold $racta of lend for general puxing ,purposos and'the 
varibun_lovies_that_go_to_maka_up_tha_samo , ahall_be -liated,.v.alued,annessed-and-tnxad -in 
Township,Allen County,Kaneao,and th. ,  School District in Which the same is located and the 
/mid Clerk-shall-extend -the -same-upon-the-tax-rolls-of-said -Allon-CounpyyKanons,in -conform 	 
ity with this order for the year 1909 and teereafter,provided that when the amid bonded 
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and kindred indettertneem of 'mid nity of One io fully paid,neid land', shell be entirely 
dropped frc• N the tax rolle and aosesemohta or paid City. 

AM-n-0-  triFturn-visra-Trnr--6ForTrisr-enr-3.-engar-pirortrirretrn-dr-thr ptio-
ce_odingo of thin boned, and that the County 'Clerk contity copy of the acme, to the Regiator 
of Deeds of Allen County,Kaneneond likewiee certtfy copy to the Mayor and Counoil of 
the_saia 	nity.-of_AlaapAllmn-Dounly.Kammaa 'The 

In Witneee Whernof,the onid board of County Commiesioners of Allen County,Xensan,heve 
hernunte-wubecribed-their-nemewithiP-15th-dmy-ve-Jmno-ATDT1909 

(Signed) 	0.M.Reynoldn. 
(- M) 	 u. MeXTIVX17-  

C.A.Pronk. 

. _ ..... 
Attest; 	 • 	 County Commiseionern. 

 •_ R.K.Culhortaon,County.S.16.rk._  _ 	 . _._ 	_ 
itate of Palmtop) 	 Certlticate. 
nounty-or-Allen,)ea 

I,the undersigned,Cougty Clerk of Allen nounty,State or Rensas,do hereby oortify upon ra 
honor-ee-such-Clerk-and-under-the-aeal-of-my-offiewTthet-the-efrirogolng-te-w full,truo 
and correct copy of the original order made and riled in my office in the above entitled 
matterond as the mime [appears upon the records in my office. 

In_LAk_gynno 	Whernota hove hereunto subscribed my neme_ts sugh_Cpanty-Cljw and effigegl 
hereunto the neal of Bald office this 16th day of JunolA.D.1909. 

4-&-Culbmsteon,--Cou44.-Clanat 
Filed Juke 16,1909 at 2 P.M. 	Ea...Thompson, 	Register of Deeds. 	• 	" 

- 
.. ..._....- • 

• n in o 1-13Eln . 
Know All V,en Ry These Prosentn,that I have this day sold to Lutie Darrackman al' the 	 

c rops 	every kihd thnt I now hhve in Allen no.,Kanses,ThiV1715. of salt in 
R17211.1o_mecure the eeidAutle_Barritclusan On-a-cert1LtD-geoMigiry-note_ef_430_D&e.given_ 
pr.lat,1909. 	 June 16,1909, 	. 

Parrookm 
Piled June,1B,1909 at 3 P.N. 	R.L.Thompoon, 	Register of Doodo.  

, 

- 	 ' 

. Right or way. 
' In-oonnide-ation-o0none-(13-001-hol-twrn($1T00)-the -reoetpt-of-which-is -herehy acknor-.--  
edged ,Tho Monarch Portland Cement Compegy,incorporated under the lawn of the state of 

• anWIIITnraCTICA-grp-s,i 	dliThoreby grant unto the 1MUL-Fila1701-tompanpTIRVIEFECIR un- 
ler the laws of ganeae.11umboldiraansoa,ito oll2ASPooreand aanigne.the right to__IfY.J.Dnintain 

' 
•perato and remove pipe to be uned foT the treneportation or gno over its land in Allen 
ounty.,State-of.-Kanans,being-noutiquarter-ot-Reotion-t10 7ToWnehip-267Ronge-11%,3-aores1- 
ore orlese,es shown by"Exhibit A" attaohed herpto,whioh ie a part'of.this oontraot.The 

lende--deacribed-ere-what-nre-knrwm-aer-the-Oement-Sitelwith-ingreen-and-ogronelo-and-fram—
the Rome. The amid Oronter to fu'ly une and enjoy said promisee except for the purposee 
Rillay-Imnuteo. 

Said 1ine.1_0.-RiPe_APol l  ha_kaid_moon_a_ptrlh_QUIPd_Det_AO_RXcfled_eight_font_in.width 	 

' 

through the property,Commencing at mouth line or "Oreebfield" lande,thence north went 
to- a-point-on-th6-nor.th-line-of--the"gardner"land-,being-1250-feet-more-nr-lene,and.shall 	. 
at the request or the grantors be buried no as not to interfere with the cultivation of 

' 
hhe-noil-nr-the-laying-if-pi-pee-by-the -granteevrTinr-suar-fthove-mened-is-in-pnyment-full 
ror the right above granted and for'the demise which wa.11 1 be done to dromfenonsond soil 

' 
i71-1101Wielinthihingsno OperatiffirerTf -Frairlir-Wirrnvici may In'T-Md.DamkW1—  
whioh may he done to crom and feneen hereafter by lnying4maintilining  end opereting my 
line,other that the first one laid or by removing omy line phial be pitid.by  the grantee, 
and_and_in_eade_of_dismgraemant_ne_Io_the_e • 	L__theraoL i the_samo_nhall_be_determined-by— 
three disinterested pornonn,one of whom s 	1 	ohonen by the grantor,another by the gran- 
tee•and-a-third-br-the-twe-thue-ohosen 	..„..., . 

Witnees our hands and ser.ls this 16th 	4sytof. Ju e A.D.,1909. . 	. 	. 

• 
The-Monarob"Povfland -clment Co., 

• , 	0:M.Connót,President. 
11 iam Keith,Seorotary. 

	 TheJlmboldt4 
0.,, 	.A.Rvens,Preet. 

• P,PunemanrReor. 
State of Kansas, County of Allan, 	 . 

Re-3.1--Relsontorecmhzeprr-thre-16mr dey-of :lune =Tr ,097befortrmlci u-Notary- PuhInTin-Snl—
for said Couro.y,and Stnte Clime O.U.Connet,Prenid.nt of The Monarch Po.q.lend noment Com- 
pany end-William KeithAialTryorl----flirilonarch Portland Dement nompany,to me pers-Wriiily 
known_to be_tho aant_liwrn cieforibed inorid_wbo_axmouted_tlim_ro.negoinu_innt am 	t_mend 
dul.y acknowledged the execution of tho same. 

In Witneaa-Whereog.,L-have-he-eunto.ne4-my-hand-add-aifixed-m."-dffiaial_w AtO, 
and year lant above written. 	 tax...t. . 

hamol-GerdnerT----Notary - Publto 
My coma/mien expires July 3,1912. 

-pager:1— 	- iya-F-brartir Iwo v irdiTiliF ET011-1M-T1(43711xt EP-A.-7:0020-52 
. • 'I 
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IN  1910  

We Sold Bank Drafts to the Amount of 	. 	. 	. 	$505,586.00 N We Received Deposits to Amount of 	 $2,109,848.00  
We Cashed Checks to the Amount of . 	 . 	$2,782 874.00 

• TOT-23Z—, 	 ' $5,3913,308.00 
We furnish theme figures simply to give you an Idea of the enormous amount of business handled over 

our counter during the year just past, and we are going to do even better thls year. 	We are trying to glve 
MER- our customers the very best there Is in banking. 	We havetried to make the words, "FARMERS Et 

CHANTS HANK" synonymous with the words "Safety. Uprightness and Courtesy." 	We have tried to make 	M 
ti our Institution something more than a money-making machine and while we have hewed close to the line In 

regard to what we consider safe banking, we have tried so far as It Was I II our power, to help every one 
with whom we. as an institution, came In contact. If you are not already a depositor, open an at- 

1% - 

count today, and enjoy the superior facilities offered to you through your association with the 
	 X 

FARMERS li MERCHANTS_BANK X NI  - 
X 
X 
' $ 
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1,041,977. Patented Oct. 22, 1912. 

WITNESSES 
61..fi 

11,4iNT7;x 

INVENTOR : 

By 

C. A. H. DE SAULLES. 
ZINO RETORT FORUCE. 

APPLICATION TILED 1.PB. 22, 1011. 



UNITED STATES PATENT OFFICE. 
CHARLES A. H. DE SAULLES, OF GAS, KANSAS, ASSIGNOR TO NEW JERSEY ZINC COM- 

PANY, OF NEW YORK, N. Y.. A CORPORATION OF NEW JERSEY. 

ZINC RETORT-FURNACE. 

1,0414977. 	 Specification of Letters Patent. 	Patented Oct 22,1912. 
Application Med April 22, 1911. Serial No. 622.671. 

'o all whom it may concern .  
Be it known that I, CRAm..as A. H. DE 

SAnixts, a citizen of the United States, re-
siding in Gas. county of Allen, State of 

5 Kansas, have invented certain new and use-
ful Improvements in Zinc Retort-Furnaces; 
and I do hereby declare the following to be 
a full, clear, and exact description of the 
invention, such as will enable others skilled 

:0 in the art to which it appertains to make 
a:ad use the same. 

My invention relates to zinc retort fur-
naces of that type wherein the exit flue, for 
the products of combustion is located at 

15 one end of the furnace chamber, the retorts 
or muffles being supported. as usual, in an 
inclined position, in a number of rows one 
above the other, 'and being heated from be-
low by the combustion of gaseous fuel ad- 

20 mitted through a series of gas ports asso-
ciated with a corresponding series of air 
supply ports. 

In the furnace hereinafter described, the 
arrangement of the retorts or muffies is 

25 duplex, in the sense that the combustion 
r- liamber is piactically divided into - two 
compartments reerging at the top in a cen-
tral down-take, whose walls serve to sup-
port the shelves or ledges upon which rest 

30 the rear ends of the retorts. Each of these 
compartments is heated in the same. way, 
that is to say, from gas and air ports dis-
posed alternately in longitudinal series 
along the base of. the ledge-supporting wall.- 

35 In a symmetrical arrangement of dupli-
cate compartments of this character, whose 
products of combustion are conducted 
through a down-take common to both, to an 
exit flue located at the extreme end of.the 

40 furnace, the draft of the chimney upon the 
gas and air ports varies progressively from 
one end of each compartment to the other, 
and to such a degree that there is a corre-
sponding non-uniformity of temperature 

45  conditions in the combustion chamber, the 
portions more remote from the exit. end for 
the waste gases being less efficiently heated. 
As a consequenee, in order that the charges 
in the retorts may be finished or worked ofF 

50 within practically the same working time, 
some sachfice in the amount of the charge 
must ordinarily be tolerated in the less e
ciently heated retorts. 

.My invention is designed to avoid this 
;5 difficulty, so as to permit the retorts, what- 

ever be their loeation with respect Lo Lhe 
exit-flue of the combustion chamber, to be 
equally heated ;  and therefore to be worked 
off ;  with the maximum charge for each, in 
practically the same time, thereby propor-
tionately increasing the output ,of the fur-
nace as a whole. To this end, I supply both 
the air and the gas to the .  furnace, under 
pressure, from suitable mams and provide 
the bninch pipes. leading from the respec- as 
tire mains to the. air and gas ports of the 
combustion chamber, with independent reg-
ulating valves. By appropriately adjusting 
these independent valves, according' to the 
pressures prevailing in the mains and ac- 70 
cording to the draft of the chimney, I am 
thus enabled to realize with substantial ac-
curacy equalized conditions of temperature 
throughout the entire length of hnth com, 
partments of the combustion chamber,—a 75 
result which, so far as I am aware has not 
been heretofore accomplished in furnaces of 
this type. 

In the accompanying drawing Figure 1 
represents a cross-sectional view, partly in 80 
elevation, and partly broken away, of a zinc 
retort furnace embodying my improve-
ments; Fig. 2 represents a longitudinal sec-
tional view thereof taken in part on a cen-
tral plane, and, in part, on a plane indicated 88 
by the irregular dotted line 2-2 a Fig. 1. 

Similar letters of reference indicate simi-
lar parts throughout the several views. 

Referring to the drawing, A indicates the 
supporting foundation for the retort cham_ 90 
ber B, which, as shown, is divided into two 
compartments having a central longitudinal 
downtake b, which communicates at one end 
of .the furnace with a suitable flue c leading 
to the chimney stack C. The retorts d for 05  
peceiving the charge of zinc ore and reduc-
ing material are supported in the -usual 
manner in an inclined position, and rest 
with their rear ends upon the ledges e which 
are supported hy the vertical walls f of the 100 
downtake b, said wails being suitably but-
tressed by the arches lb. 	- 

At tbe base of each of the compartments 
of the combustion chambsla are located a 
series of air pnrts and a series of gas ports, 105  
which are preferabli ,  • assembled in pail's 
and alternating with each other, the. pairs 
being preferably spaced aL substantizlly 
equal distances apart, sp as to: control to, ,  
temperatures prevailing in the respective 11 0 

EPA7-002055 
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zones of the furnace to which they severally 
belong. The air ports i communicate with 
an air pressure main D, through the instru-
mentahty of a series of branch pipes m, 

5 each of which is provided with a regulating 
valve 11. for controlling the supply of air 
therethrough. So also, the gas ports a are 
connected to a gas pressure main E through 
the instrumentality of a series of branch 

10 pipes s, each of which is provided with a 
regulating; valve t for controlling the 
amount o -f gas passed therethrough. The 
air pressure main D and the gas pressure 
main E for each compartment of the com- 

1.5 bustion clamber are conveniently located in 
the arched tunnel F and may be supported, 
as shown, upon the tie rods v, or otherwise. 

The mode. of operation of the furnace will 
be apparent. 

20 By means of the regulating valves for the 
air and gas ports, the relative quantities of 
air and gas to obtain an equalized combus-
tion throughout the length of both compart-
ments of the combustion chamber may be 

25 accurately determined by the skilled oper-
ator, or may be varied from time to time as 
circumstances may require. 

Having thus described my invention, what 
I claim is:— . 

30 1. A zinc retort furnace, provided with a 
combustion chamber having an exit flue for 
the products of combustion at one end there- 

of, zinc retorts located within the chamber, 
a serics of air ports and a series of gas ports 
opening into thecombustion chamber below 35 
the retorts, an air pressure main and a gas 
pressure main communicating with the said 
air and gas ports respectively, and valves 
for controlling independently the air supply 
and the gas supply from the mains to evil 40 
of the air and gt. .s ports; substantially as 
described. 

2. A zinc retort furnace, provided with a. 
combustion chamber having two compart-
ments with a central downtake, an exit Ilite 95 
for the products of combustion comnmnicat-
ing with the downtake at. one end of the 
chaniber, zinc retorts located in the com-
partments, a series uf air ports and a series 
of gas ports opening into each compartment 50 
below the zinc retorts, an air pressure main 
and a gas pressure main communicating 
with the air ports and gas ports respec-
tively, and valves for - controlling independ-
ently the air supply and the gas supply 55 
from the mains to each of the. air and gas 
ports; substantially as described. 

In testimony whereof I affix my signa-
ture, in presence of two witnesses. 

CHAALES A. H. DE SAULLES. 

Witnesses: 
A. D. TERRELL, 
BLANCHE GOES. 

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents, 
Washington, D. C." 

EPA7-002056 
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::: k•-• -" heltthbrIrlel.- districts was reel:wed to- 11 .̀ er:d" .  
- _ cit. ftrr a period of Isolation of "In  

'-' ' • ". PraiLically twenty-four hours from the ; 
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his staff la rim , : In steep In touch 

..f otenre Icaln F'a ended. 	with the Americett 112C,I..on bore and 
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rnarld 	Ira, no lisle 	Scritt troll pars, Ihrt. inn Violin, Infa. Any pe 
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th e 	 !Antra in the storm thr •  
Zrestot.rtan 	•-m:rerairon. thr 	Th.. 

	

ins 4,nd 	ih  
▪ 'ole 	Ii•ir 	 •m; sir . 	•• 
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Thr Prime Western ofncials In the 
locrl office+ were Ltale In Mai, an, 
wt.:dement this morntn; whether or 
net the furnace sheds would he r.toillt 
One nf the officers from the reneral 
maracer's office of Chica:ro arntcri in 

-Iola today It i* understood that the, 
are &wahine. the 0:111141 1,1"..110.• 
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drawn only once by Use meta! draw err. mnpie in 
hate fallen to the botunn. tr.  altar 

rinle three blocka were orerating at rn one% 
plint No. 3. three-quarterc of a. mile 	The ft. 
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None time.. All were boat br-she fire, hi rot,  nf 
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Scott-Wichlta highway meetIng•Va 
FL Scott. Tuesday, Mania 5. nhich tter an 
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It has been administered by the United 
States since 1900, and the record of the 
steps taken to safeguard the health of 
the inhabitants and to promote order 
and good government reflect great 
credit on the administration. The Mt-
gin Islands, recently purchased from 
Denmark are three tiny islands lying 
east of Porto Rico and totaling together 
an area of only 138 square miles. Their 
population in 1911 was 27,086. In 
part their value is sentimental, in part 

Alt 

strategic and political. Their popula-
tion has been steadily declining, since 
their trade is small and the freed negroes 
who compose the population are of a 
poor order. They add little to the 
prestige and power of the United 
States, but their proximity to Porto 
Rico and the obvious interest Ger-
many has been taking in 'the Islands 
made their acquisition a matter of 
statesmanship. 

Zinc Notes 

„. 

CANON CITY 
F. F. Joel, who has been in charge 

of the metallurgical calculations at this 
plant for several years, and who has 
acted as local correspondent for ZINC, 
has been compelled to resign his position 
on account of ill health. 

J. E. Overman, general forman, re-
cently spent some time at Camp 
Kearney, California, visiting his son, 
who was formerly employed at this 
plant. The latter has been in military 
aervice for nearly two years, having 
spent considerable time on the Mexican 
border with the Colorado National 
Guard, and is now in an officers' train-
ing camp. 

J. H. Galley, of the clerical force, 
is the proud possessor of a recently 
purchased Chandler "Chummy Road-
ster." 

H. M. Georie, Chief Chemist, and 
his staff of assistants, are much pleased 
with the new laboratory. 

Since the completion of the labora-
tory, L. A. Desjardins, who was its 
architect, and who had charge of the 
construction work, is temporarily oc-
cupied with other matters for the Canon 
City plant. 

CLE% ELAND 
J. H. Haigh, of Denver, visited 

the Cleveland mine on business April 6. 
C. T. Brown and Soren Ringlund 

were visitors at the Cleveland mine 
during the latter part of March. 

DENVER 
E. E. Schwegler, of the Denver Ac-

counting Dept., spent most of the. 
month of April on an auditing trip to 
the Company properties in the South-
west. 

W. M. Traver, Jr., formerly Mining 
Engineer at the Kelly mine has been 
promoted to the rank of corporal in 
Company C of the 28th Engineers. 

On the afternoon of April 16th, the 
employees of the Denver Office listened 
to stirring speeches by Rev. A. H. C. 
Morse and Judge E. C. Stimson on the. 
subject of the Third Liberty Loan. 

John F. Bynon, of the Denver En-
gineering Department, expects to leave 
shortly for Southern California where 
he will enter training in the Hydroplane 
Service of the U. SI Navy. 

W. S. Nicoll, of the Denver Purchasing 
Department, will leave the latter part 
of April for Camp Funston, Kansas, 
where he will enter the National Army. 

Mr. R. R. May, of Gilman, Colorado, 
stopped for a few days in the Denver. 
office during April enroute to Hanover, 
New Mexico, where he will be located for 
an indefinite period. 

J. T. Boyd, of the Eagle mines, was • 
a Denver visitor the fore part of April. . 

• 
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Mr. and Mrs. W. C. Nestor and Mr. 
and Mrs. M. M. Dolan, both girls, via 
the Hospital. 

Twenty-two cases over a 'wide ter-
ritory were aided by the Franklin Hos-
pital Auxiliary from June 1st to date 
according to a report just received. 
Twelve of these cases were surgical 
and ten were medical -and embraced a 
variety of afflictions. 

One bed fund is maintained by the 
borough of Franklin, one by Sussex and 
Waritage combined, 'and three by the 
Hospital Auxiliary for patients outside 
of these districts who need treatment 
and dre unable to pay for it. 

The distribution of the funds for the 
free beds were as follows from June 
to date: Franklin Hospital Auxiliary 
Bed, 12; Stissex and Wantagé • Free 
Bed, 5; Franklin Borough Free Bed, 5; 
The following to*ng were represented 
in this distribution: Newton, Sussex, 
Hamburg, Ogdensbing, .Milton, Oak 
Ridge, Branchville, Wantage Township 
and Franklin. • " 

The dance for the benefit of the Aux-
iliary which was held last Friday night 
was well attended, about 150 People 
being present. Exactly how much 
money was taken in at the affair has 
not yet been announced but it is esti-
mated that it will reach around $80.00. 
Because of the tbad Weather the dance 
was given at the Neighborhood House 
instead of the Vocational School which 
is some distance away from - the-. center 
of town. 

GALENA 
• ' The fUneral of L. D. Adams was held 
On Saturda5i, M&ch 23, and was largely 
attended bk his_ Many friends from here 
as well as the nearby towns and the 
mines.. The floral pieces were particu-
larly beautiful, and the casket was fairly 
covered with flowers. The pallbearers 
•were George Baker, Roy Cole, Charles 
Gillette, E. Claussen, Theo. Polhemus, 
arid• • W. V. • Boericke. Among the 
-honorary pallbeareri were Messrs. Tha-
cher, Hoskins, Place, Potter, Stoval, 
Pincon, Barrett, and Ware. Interment 
was ' made •• in Green*ood Cemetery, 
Galena. -  
• John Christy, electrician for the  

Company, was badly shocked when 
working near the high tension line at 
the Pennw mine, but after a few days 
layoff, was able to be about again, 
noue the worse for the accident. 

Mr. Thacher spent a few days in . 
Galena with Mr. Hoskins. 

IOLA 
The reconstruction' of the furnace 

buildings at Works No. 3 iS now com-
pleted and all the furnaces are in opera-
tion. Block No. 4 , was charged on 
April 5th, Block No. 3 on the 14th and 
Block No. 2and the refinery were 
charged on the: 19th. The new build-
ings are better' '&iiistruCted than they 
were originally and the Plant is in better 
condition than before the storm. 

R. B. Boone, Jr., who has worked in 
the Iola ..o3ffices for the past ;six. years 
will leave'Soon after the first of May for 
Portland,' bre., and . Other points in the 
north-west where he expects to reside. 

P. C. Class, who succeeded F. 0. 
Russell in the.1ola offices, has accepted 
a position with the Lehigh Portland Ce-
ment Co., of this city, and is succeeded 
by L. E. Rogers, of the Gas and Fuel 
Department. 

Marion Dorsett, of Works No. 3, 
office has accepted a position with the 
Em3ire Gas Co., at Eldorado, Kans. 

Word receiVed from Howard Lawyer 
who recently left Iola offices to enlist 
in the clerical work of the aviation de-
partment at Waco, Teit.; states he likes 
his work fine altho • he is spending 
much time in digging:trenches and doing 
other "clerical' Work. 

H. G. Hixon, of Chicago, and J. D. 
James, of Palmerton, arrived in Iola 
April 11th. Mr. James is superintend-
ing the operation of the new refinery 
during its early stages. 

Mr. Coursen was in Iola the 12th and 
13th of April. 

E. B. Heylmun, formerly of the office 
at Works No. 3, and three other Iola 
boys were commissioned 2nd Lieuten-
ants April 5th at Camp Doniphan after 
a strenuous three months Course in the 
Officer's Training School. He is now' 
at Camp Mills, L. I., ready for em-
barkition tO France. 
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Deed 
This Indenture Made this 16tn day of December in the year of our lord one thousand nine 	' 

hundred and twenty (1920) between The Prime Western Spelter Company, a corporation or the State of 

Missouri, party of the first part, and The J.B.Kirk Gas & Smelting Company, a corporation of the Stitt 
of 	 party Of the second part, 

Witneseeth , That the said party of the first part in consideration of the sum of One 
Dollar (01.00) and other valuable considerations to it duly paid, reoeipt whereof is hereby ack-

nowledged bas sold and by these presents does grant and convey unto the said party of the second part 
its successors and assigns, the following described land and premises situate in Allen County,Kaneas, 
to-wit, 

All that part of the Southea8t qdarter (1/4) of Section twenty-five (25) Township twenty- t. 
four (24) Range eighteen (18) east of the Sixth P.M.more partioulably described as follows,to-wit, 

Commencing at tho southwest'oorner of the Southeast quarterc(1/4) of above described See- , 
Lion, thence Bast twenty (20) rode, along the South line of said Quarter section, bhenoe North one 
hundred twontY (120) rods, thence WEst twenty (20) rods to the lEst line of said Quarter Section, 

thence due South one hundred twenty (120) rods to the plaoe of beginning containing fifteen (15) 
acres, being the samebremises conveSed to the party hereto of the first part by Mary E. Northrup by 
deed dated June 27,1920, and recorded in the office of the register of deeds in and for Allen County 

Kansas, on July 1, 1902, in book 33 on page 628. 
EXcepting therefrom all oil, gas and mineral which has heretofore boon conveyed by the 

party hereto or the first part to The Elm Township Gas, light, VueI & Power Company by deed dated 
February 17, 1906. 

The above described premises are conveyed subject to a traCk agreement dated Mara, 1917 I 

made between the party hereto of the first part and the Missouri Pacific Railway Company and subject I 
also to a right of way of the Missouri Kansas & Texas Railway Company. 

Also all that certain other tract or parcel or land situate in the said County or Allen 
and State of Kansas, to wit, 

That part of the southwest quarter (114) of Section twenty-five (25) Township twenty'.foor 
(24) Range eighteen (18). 

Commencing at a point seven hundred twenty:rive.(725) foot west of the Southeast corner or 
said Quarter Section, thence west throe hundred seventy tine (379) feet more or less, thence North 	: 
one thousand forty-four (1044) feet, thence Eaot Throe hundred seventy-nine feet more or less,thence 

South to place or beginning, being a tract three hundred seventy-nine (379) feet wide, More or lees, 
and ten hundred forty-four (1044) feet long, containing about nine acres, and subject to the right 

of way and tracks as now located of the Missouri Pacific RAllway Company and the Missouri, Kansas &, 
Texas Railway Company, being the same premises conveyed by The Iola Portlanfi Cement Company bevdm14, 
dated ray 25, 1915,and recorded in the office.of the said Register of Deeds on the 21st day 01August .  
1915, in book 43 on pa& IS 75. • 

The above described premises are conveyed subject to a tracV agreement dated March 1, 1917 
made beIween the party heretoof the first part and the Missouri Pacific Railway company. 

Also all that certain other tract or parcel of land eitaate in the said County of.Allen 
and State of Kaneas is desolibed us follows, to-wit, 

That part of the Southwest quarter (1/4) of Section twenty-five (25) Township Twenty-four ' 
(24) Range Eighteen (18). 

Commencing at a point seven hundred (700) feet West of the Southeast corner of said Quarter ' 
Section, thence we'd twenty-five (25) feet, thence North one thousand forty-four (104;) feet, thence : 

East twenty-five (25j feet, thence South to place of beginning, being a tract twenty-five (25) feet ; 
wide, lying imoodiately WEst and adjoining a tract heretofore sold to'the grantor herein; being the N, 
same premises conveyed to the party of the first part by said The Iola Portland Cement Company by 
deed dated May 25, 1915, and recorded in the office of said Register of Deeds on August 21,1915, 	• 

In book 59 on page 164. 
Also all that plot or parcel of land situate in the said County of Allen and State Of Kan-

sas, to-wit, 
Sebinning at a point eleven hundred and five (1105) feet west of the Northeast corner ofb ! 

th6Apulhowaluutirtian40141logAgeloabizty-two (32) Township twenty-four (24) Range nineteen (19) 
thence"FUluilnkliAMETKr.7alifit ons=h6ndredthe (10.38) chains, thence east thirteen and one-half 
(13-1/2) chains, thence North ten and thirty-eight one hundredths (10.38) chains to the point of begi 1 
nning, being part or the same premises conveyed to the party hereto of the first part by Mark T.Cox 

and Emily m.cox, his wife, by deed dated October 30,1902, and recorded in the office of the said 
Retister of Deed ,' on April 18, 1903 in book 30 of Deeds on page 352. 

-The premises lastly above described are conveyed subject to a right of way to the Missouri 
PAcifio Railway company and subject also to Industrial Track Agreement with Miosouri Pacific Rail-

way Company dated Larch 10, 1917. . A 

Also all that tract or parcel of land situated 1 n the said County of Allen and State of 
Kansas and descrIbed.as  follows, to-wit, 

lots No. Seven (7) .  and No. Eight (e) Block No. Two (2) in Taylor'. second addition to Gas 
City, Kansas, according to the recorded plat thereof. Being the same premises conveyed to the party 

hereto or the first part by deed dated February 5, 1903, by E.K.Taylor, and recorded,in the office 
of the said Register of Deeds on February 13, 1903. In book 37 at page 124. 

Excepting, however, from the premises lastly above described, all the oil, gas and mineral 
in and under said lands, and further excepting all rentals or dues that may amnia upon or under any 
oil, gas or mineral leases that are upon said land or any part of the sane. 

Also all that tract or parcel of land situated 1n the said countyor 	°nand State of 
Kansas and described as follows, to-wit, 
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• 
lot No. Five (5) Block No. Four (4) in.the town of Rose Rill se shown an Flat 

riled in the office of the Recorder of Deeds of aforesaid County and State. Being the ease prom-
lses conveyed to the party hereto of the first part by William A. Beet and Laura West; his wife, 
)7 deed dated August 16, 1902, ad recorded In the office of the said Register of Deeds on August 
!2, 1902, in Book 36 at page 77. 

Excepting from the premises lastly above described all oil and gas in and under 
Mle same,which said oil and gas were reserved tosaid William A. West and Laura West , his wife,by 	1 
Cho last boos mentioned deed. 

Also all the right, title, interest of the said Prime Western SPelter Company in 
Ind to all of the following described real property situated in the said County of Allen and State 
of Kansas, to-wit, 

lots No. One (1) and No. Two (2) in Block Four (4) in the town of Rose Rill as 
shown on the plat filed in the office of the Reglster of Deeds of said County and State.Being the 
same premises conveyed to the party hereto of the first part by Carrington Ward Sexton by deed 
dated June 13, 1904, and recorded ir the office of the said Register of Deeds an December 6,1920. 

The premises lastly above described are conveyed subject to a certain oil and gas 
lease as shown of record. 

Also all that tract or parcel of land situated in the said County of Allen and 
state of Kansas and desolibed as follows, to-wit, 

lot No. Six (6) Block No. Pour (4) in the town of Rose Hill as shown by the re- 	1 
corded'plat thereof. Roping the same premises conveyed to the party hereto of the first part by 	, I 
lAura A. Scruggs and Groos V. Scruggs, her husband, by deed dated February, 11, 1903, and reoordea 
in the office of the said RegLeter of Deeds on February 13, 1903, in book 34 at page 334. 

Also all that tract or parcel of land situated in the.said County or Allen add 
State of Kansas desotibed as follows, to-wit, 

The South half (1/2) of the Southwest quarter (1/4) of the Northeast quarter (1/4) 
of section thirty-two (32) Township twenty-four (24) Range nineteen (19) Allen County, Kansas. 
Being the same premises conveyed to the party or the first part by Joesph A. Daly and 011ie Daly 
hieswife, and leander T. Mellott and Florence D. McRae, him wife, by deed dated December 1, 1898, 
a nd recorded in the office of the REgister of Deeds on December 10, MS, in Book 25 of Deeds 
at page 305. 

The premises lastly above described are conveyed subject to the right of way of 
The Missouri Paeifie RAilway CoMpany, subject also to the right reserved by the grantors in the 
last above mentioned deed to pipe gas or water over or across said land, subject also to lease 
made by the party heretoof the first part to The Kansas & Colorado Pacific RAilway Company, dated 
January 31, 1902, subject also to and with the benefit of • certain agreement made between B.F. 
Bush as receiver of the Railroad and other property of The Missouri Pacific Railway Company and 
the party hereto of the first part, dated March 10, 1917, subject also to an oil loading right 
wore fully described in a certain agreement between the party of the first part and The Miller 
Pipe-line Company, dated November 21, 1919. 

Also all that tract or parcel of land situate in the said County of Allen and 
State of Kansas and described as follows, to-wit, 

All that part of the Southwest quarter (1/4) of Section twenty-five (25) Township' 
twenty-four (24) RAnge eighteen (18) east of the 6th P.M.deseribed as follows , Be ginning at the 
Southeast Corner of said Southwest Quarter (1/4( thence North ten hundretand forty-four (1044) , 
feet, thence West seven hundred and twenty-five (725) feetm thence South ten hundred and forty- 1 
four (044) Beet to the'South line of said Quarter Section, thence East seven hundred Twenty-fivel 
(725) feet to the'place of beginning, containing seventeen and one fourth (17-1/4) acres, more or 
less. 

Being part of the premises conveyed to the parties hereto of the first part by 
George K. Nicholson and Florence B. Nisholson, his wife, by deed dated July 1, 1902, and recorded 
In the office of the said Register of Deeds on July 1, 1902, in Book 33 of deeds at page 626. 

The peemisea lastly above described are conveyed subjeot to a track agreement 
made between the party hereto of the first part and Missouri Pacific Railway Company, dated March 
1, 1917, and subject a1s4to the right of way and tracks of the said Railway Company and of the 
Missouri Kansas & Texas Railway Company now located thereon. 

Also all the right, title and'interest of the said Prime Western Spelter Company 
in and to all of the following deactibed real estate, situated in the said County of Allem and 
State of Kanoas,to-wit, 	 .4-- 

Commencing at a point in the center of the Ilissoubi Pacific) Main track and 1996 
feet west of the Bast quarter (1/4) corner of Section thirty-two (34) Township twenti ,-foue(24) 

' Range Nineteen (19) being the Northwest corner of Prime Western Spelter's Company4 tract, thence 
South 89' 13' west (vary 9' 16'E) 650.4,feet tio the west line of the Southeast quarter (1/4) of 

.sald'Section 32, thence South 0 45' East1309.2 feet to the'South line of the North One-half (1/2 
of the Southwest quarter (1/4) of said Section 32, thence North 89' 20' East 154.2.feet thence 
North 0' . 44 s! west 624.feet to tho Southeast corner of the Prime Western Spilter Company's tract, 
thence South 89' 13' west - 891 feet to thi Southwest corner of' Prime:Sestern Spelter Company's tract 
thence North 0' 47' West 687 feet to the place of beginning,containing 32.32 acres, more or less. 
Being the saws premises conveyed to the party hereto of the first part by Carrington Ward Sexton, 
by deed dated September 28, 1904, and recorded in the office of the said Register of Deeds on 
December 6, 1920. 

The premiseallastly above described are conveyed subjeot to one(1) certain oil and 
gas lease as showm of record. 

To Have and To bold the above granted premises, together with the appurtenances 
unto the said partyoof the second part, its successors and assigns,forever. 

\s,  
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Asd :the said party of the first part does covenant and agree that lit the delivery 
hereof it Is the lawful owner Of the premises above granted and seised of a good and indefeasibl 
estate of inheritance therein, froo from all encumbrances except as herein recited and that it 

will warrant and defend the same in the (idiot and peaceful possession of the said party of the 
second part, its successors and ars igns forever, a rainst all persons lawfully claiming the same. 
subject as aforesaid. 

In Witness Whereof, the said party of the first part has caused its corporate seal t 
be hereunto affixed and these presents to be subscribed by its Vice President and Assistant Sec 

rotary the day and year first above written. 
rime Western Spelter Company, 

BY A.P.0obb, Vice President. 
Attest Seal, R.G.HUdson, Assistant Secretary. 

State of New York, Coun'y of Nevi York, se 
Be it remembered that on this 16th day of Deoember,1920, before me, the undersigno 

a Notary Public in and for the County and State aforesaid, came A.P.Cobb, Vice President of Priem 
Western Spelter Company, a corporation duly organised and incorporated and existing under and by 
virtue of the laws of the State of Missouri, and R.G.Hudson, Assistant Secbetary of sold corporal 
and who are personally known to be the persona who executed ae such persons the within instrument 
of writing en behalf of said corporation, and such persons duly acknowledged the execttion of tht 
same to be the act and deed of said corporation. 

In TEstimony Whereof, I have hereutto set my hand and affixed my notarial seal the day 
and yyrar last above written. 

Anita Brown, Deputy 

( Anne T. Mulry, Notary Public v   
Commssion expires Uarob3Otk,192i. 

Piled the 7th day of Dan,1921 at 1.10 P.M 
END lona O. Brown, Register of Deeds. • 	r,,,t4s  

Guardian's Deed .' 
This Indenture, Made this 15th day of December,1920, between Maude S. Moore as Guardiar 

of Louise Moore and Ralph Stephens Moore, both'single and minors of Illen Cosnty, State, of Kane( 
party or the first part, and Sarah L. Rowden formerly Sarah 1. Moore of alien County, State of 

Kansas party of the !Axel pax Second inirt. 

Witneeseth, That the'said party of the first /fart, by virtue of an Order of Sale made 2 

issued by the Probate Court of Allen County, State of Kansas, mid dated the 22nd day or September 
1920 gas sold to ths said party of the second part the real property hereinafter described, in cc 
formity to law and to said Order of Sale, for the sum of Three Hundred Trays and 50/100 Dollars, 
which sum is more than three fourths of the appraised value of said real property, and said Court 
has duly approved and confirmed said sale, and ordered the said party of the first part to make 
a deed for said promises so sold to the said purchaser. 

Now, ThereBore, In con:adoration of the sum of Three Hundred Twelve & 50/100 Dollars an 
by virtue of the powers in him vested by law and the aforesaid ordera Of said Court, the said par 
of the first part, as Guardian as aforesaid, does hereby grant, bargain, sell and eonvey, unto th 
said party of the second_part, her heirs and assigns, forever, all the ript, title and interest 
the said Louise Moore and Ralph Stephens Moore in and to all ot the following described real prop 
erty, situated in Allen County, State or Kansas, to-wit, All their undivided one-sixteenth (1/16 
of lot Four (4) Block One Hundred Sevanbeen (117) pity of Iola, K , also, All their undivided 
one-eighth (1/8) of lot bne (1) Block One-Hundred Seventeen (117) City of Iola, Kansas, ail acc-
ording to the recorded play! thereof. 

To Have and To Hold'the above granted premises, together wtth the appurtenances, unto V 
said partyof the second part, her heirs and assigni, forever. 

In Witness Whereof, The said party of the firat part has hereunto set her hand, the day 
and year first above written. 	 'Maude S. Moore, 

' Guardian of louise Moore and'Ralph Stephsa Mo. 
State of Kansas, Allen County, ss 	 minors. . 

Be it remembered, That onthis 15th day of December,1920, before me, the undersigned, 
a Notary Public in and for said county and State, camel/etude S. Moore, Guardian of Louise Moore ani 
RAlph Stephens Moore, both single ind minors who is peronally known to me to be the same person 
who executed the foregoing deed, and duly acknowledged tho exeedtion of the same. 

In TEstimony Whereof, I have hereunto subscribed my name-and affixed my oyticianseal, 
the day and year last above written. •

• 

J.B.Smith, Probate Judge. 
"tate of Kansas, 	 %, 

alien county, se In The Probbte court of said County. 
Be it remembered, That on this 15th day of December,1920, the within and fors 

going DeeD was returned to this Court, and in open Court the sale of the premises therein describ. 
and the said Deed were approved and oonfirmed by the Court. 

• In Testimontabereor, I have hereunto subscribed my name and affixed 
the seal or said Court on the day and year last above written. 

fj.H:Smith, Probilte Judge.. 
Filed the 7th day of Jan. 1921 at 3 P.M N 	 I. 

ACEW«ttiii 	 Lena o. BRown, Register of Deeds 

• .3,  
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APPLICATION OF FOREIGN CORPORATION TO WITHDRAW 
FROM THE STATE 

TO THE CHARTER BOARD: 

Comes now the ....... .... ... . 	PRIZE 71:1S.TEllii-.SPIITER. 0 WOLIN 	  

a foreign corporation, duly organized under and by virtue of the laws of the state of 	Mi s Flour i 

and on the 10th  .day of  November 1904,  duly authorized and admitted to do business 

as a foreign corporation in the state of Kansas, and applies to the Charter Board of the State of Kansas for an 

order permitting said corporation to withdraw from the state of Kansas and declaring the license of such foreign 

corporation to be revoked, and shows to the Charter Board that on the....45th.day of Oat ober 1  9.22 , 

it caused to be published in  The Iola Daily  Register 	 , a newspaper 

published and of general circulation within the county of Allen ., State of Kansas, in which 

county is situated the principal place of business of said corporation within the state of Kansas, and which 

paper has been continuously published for:more than fifty-two weeks prior to the first publication, notice of its 

intention to withdraw from the state of Kansas, and that said notice was published in said paper each week 

for four consecutive weeks, the last publication being  Ifovember 22nd.,  1 2 22 .  

Affidavit making proof of publication is hereto attached and made a part of this application. 

agent 
Said corporation further shows that.... ... ...Baxter ...70.....McCl a i n. .............is the managing nificer 

(of the corporation within the state); that all the debts and liabilities of the corporation within the state of 

Kansas have been discharged. 

Wherefore, said corporation prays that the Charter Board, after inquiry duly made, order and declare 

the license of the applying corporation to be revoked. 

EPA7-002068 



a. 

OFFICE OF SECRETARY OF STATE. 

Received of 	 Prime western Speiter Company  

Two and 50/100 

fee for withdrawal of said foreign corporation. 

Dated this........2 11 th ... . 	..... day of. 	Dec., 1922,  	ain. 

DOLLARS, 

6-55511 

- n../ --e---42----01----e---a-z-c—r 
. 	Chief Clerk. 

By.. ........ .... ... ! . ... 

EPA7-002069 



State of Kansas,. 	 AT,LPIN 	
 

County, ss. 

In the matter of the application of 	113110 WI:STERN SPELTER C OltPANY , 

Corporation, to the Charter Board of the State of Kansas for an order to withdraw and to revoke the license 

of such corporation. 

.PRI4 WE3TERI4  SPELTER  COMPANY, 

. 	 la . Ja.--ctorpormajeas__ci 	onErwahwel under _the. laws aLthe Stat. of. 

 

jilissouri  

 

• and duly 

  

admitted to the State of Kansas and authorized to do business in said state. That I am the managing officer 

(or agent) of said corporation within the State of Kansas; that I am personally familiar and acquainted with 

the business of said corporation within the State of Kansas, and that all debts and liabilities of the corporation 

within the State of Kansas have been discharged, fully settled, and there are no debts or liabilities of any kind 

in the State of Kansas existing against said corporation. 

Subscribed and sworn to before me this 	 day of 	De  °ember 9 1 922  •  

 

Notary Public. 

My commission expires. 

EPA7-002070 
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AFFIDAVIT OF P LICATION 
STATE OF KANSAS, ALLEN COUNTY, SS. 

of lawful age, being first duly sworn, 

Z_LA D i4Y REIN R, 

By .:z.t.-ziadele2-XLi 	  

dcposeth and saith, that Abe_ is 
of THE IOLA DAILY REGISTER, a daily newspaper, published in the City of 
lo!a, County of Altai, State of Kansas, and of general circulation in said county, 
and which said newspaper has been continuously and uninterruptedly published 
in said county during the period of one year Immediately prior to the first publi-
cation of the notice hereto attached, and that a notice, of which a true copy le 
hereto attached, was publifted in the regular and entire issue of each number of 
said newspaper for 	consecutive weeks• the fl et pu lication being made 

as aforesaid on the 	L.A. 	day of 	 , 192.. --  
And aMant further says that §_he__ has personal kt,wledge of the statements 

above set forth and that theVe true. 

	

Subscribed and sworn to before me this 	 o 

A. D., 192&:. 
	 tead‘e•Orez 	 otary Public. 

_ 
(First nu/glinted in",The Iola Daily 

• Register, Get. 26, .1922.) . : 
rioyicE OF 

Notice 11 hereby' giienlhat Prime 
-Western Spotter -Coriinany, a cor-
- poeat4e6.--of $qon, -heretofore-
doing business in Kansas, with an 
office at Iola, intemb to withdraw. 
from the State of Kitsag on or be-
fore December 31, 1922, or as emu 
thereafter is like 'Charter Board 
shall order. •. . 

• . 	PRIME .WESTERS- 
SPELTER comp/pry% 

My commission tap 	a 
Printer% Fee. ;- 

Received payment of 

EPA7-002071 
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•MOODY'S ANALYSES 0 oF INVESTMENTS 
AND 

SECURITY RATING BOOKS 

.JOHN MOODY 

INDUSTRIAL SECURITIES 

MAURICE N. MAI:MOUE, 	- 	Managing Editor 

Editorial Board: 
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3961:4757 

S163,220 
16,769 

1921 
SL039.363 

777.314 
96,903 

• 

$134.,141 
0.669 ,  

1030 	1919 	1, 

	

'$847 5701 	$6241,684 	S31 
•orami 	61'4.1,997 	XI 

	

.6%650 	49.623 
-............ . 	... 	.. 	.. 

	

$137i010 	$122,04 
1e,76a  

739,116 
39,421 

	

$109,079 	MAW: 

	

.1.13,364 	1-411,399: 

	

n6,61,5 • 	$51,501 
non 

	

r)45P• 	3C060 

	

9376 	(d)812,,6W 

	

$146,373 	;139,299 
•82,133 	27.244 

	

S6641.40 	312,025 

	

AVID 	31,619 	Mai; 

	

nioact 	45,109 

	

faitS60 	()04,033 

Teta 	 i• • • 4.•■■ . 0:•.• 
	 $1,136,010 	 11,273,44 

Table 13.-Stock Records and Ratings (Based on Five Year Income Results, Etc.) 
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322 	 .31 00 1:3 S i4V4Li81S .0? iNyesTMENTS 

• • .?'" Cautinsrative Income Account, Years Ended Dec..31 

rtn.4*. revonit. 	  < 
, 

et operating revoont, 
Other ineome   , 

TtArd revenue . 	. 	 
Charges.  

Net ineettie . . 	...  •• 	; 
Preferred di'sidendis - 	 • 
Cantratin• dtletif 4 • • • • 	.i.• 	•••.'• 

Cottipare*e Balance Slyeet, as of 
Amon: 

*.frOPMent,,,. 	.... .. .. . 	• 	• 	' • . 	.. . • 	' 	. ... ' • 

i tivtlattne3114  •• • • .•-.,• • f:• . . ••••' • •• • •• 0 • • • . . . .. • r• ... . 	 .• •:• t• • •• • 

Rills Sind nesiounts r .esseleafile 
Velklreed 001r8r, 	v . .,  • 	:• •••1 	• 	 .• 	 . • ," • • • .; • • •- • • , • •1?„ 
Organizstke   . . 	 • • 4 '. • • • *4 

Total 	. . 	• . 	. 	.. 	• 

.Psoltrlif;a1 . 
.Proferzed stock 	• 	•:4747O4o•ir;•7 ■ •••,-,‘ .■■■ • 44.••••4.... ... 4;.4.....  
Common Stork 	 . 	. .•••••••••••••••••••••••• ■ ••••4. . •• ■ 	 . • . • • 

Curreat flabil1t%e.  	1.4•3. 	• 	0 	•••• 	•••••00 

	

„ 	 • 	 ... • • 	 • • 

gMr V 4.% ;  4 4 •• 	•-• ..• 	• 	 1 7 	 44 • I.,. • • • b ItS 4 ••S .  
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1921  

	

S651,009 	61.00,144 

	

' ammo. 	1.094 

	

1,263 	4311 

	

232,663 	244* 

	

11,660 	141 

	

30,60:i 	2"1.= 

	

4,trzo 	.1* 

	

?„7-mon 	.., 

	

_ 		- 

	

-$1,12t3,0101 	31,2.16,154 	$1.311,40 
-,..N 

	

$443,090 	046,00 	;44 

	

600,000 	461.004 	•4510 

	

. 42,820 	39,377 	t 	1PIE 

	

601000 	121,000.4  

	

, 28,876 	36,876 	2us 

	

71,306 	114N1 	40 • • • • .1 • . 	. • .... .• 	.. . . . 	0..• • •.• 

Dec. 31 
10= 

3772.374 
29,500 
3,350 

313,946 
38.764 
47,663 
2,603 

27,990 

Avtrars 	Pirilhopti Factor 
Ash**:;s 	; 	Inmutti, 	.1.tivq;:av- 

Outscu41ing 	Avalbrbat 	nw 	1t43 
• 

1. hk.waygoPorthrsalCesnent cv... 7% MUM pm.17,i. (10, Mr. $4430.1£0 	$4̀11 	Vt1,010 I 	' Newansi Portland 410...ent (7.hr„ 	 1.400 text. 	T.410/31,10 ; 30,54.11 	I 400(14  
	•■•••■••••■••••■••••■•••••••.••••••••••••■■•••••••*••••••**•■••■■••••••••■••■•••••••••■•••■ 

• 
Newayna Portland Cement Co. 14 cum. preferred: Authorised, $4-16,090. (isciseds aa VA% ;Wit:4 

eenunest:in Joao, 19177; par *100, No bonded debt, Dividonds rees.darly pald quarterly, March.  

2. Newaygo Portland Cement Co. consMonz Autharlud, tfireMON 'par ;IA. There is a prior issue.of 
Intie proforma: Gasman dividend*, paid ma Wilms; 10.11.. 6%; 1914 none; .1913, 8%; 1014, 1.Ve: 191Is, 91;•11 
101e: 1911, 169k; 1916, UM: 1919. 1052; 1020 sad 10`41, 616 )..or arniurn; 314rels. - 1922. 2W; Sept, 1532 3%; Der.,13 

of which. .z49,9.00 wan in Mock; nod .$44.448 in cash. Extra dividends. of 3% paid in 1916 and 20% in 191(... .1! 
Zoned stook '(3%14).1 above) isaaedw a 190% divisiend in June, 1017. Dividends pa-able quarterly, Marti. eto r 	• 	 • 

• To pay 10% per otos 

THE NEW JERSEY ZINC COMPANY 
Hleterys Incorporated Oct. 30. 1660, in New jersey, eas the NOW ae•sey Zinc & Iron co. Name changed 14 OtE 

titht 15114 cripitiii in:creams) from $2,001000 tit),0(10,009 m U07 

• 

t $35,;100#30 I'M 	00,00.00 in OM 
located at Ftroadin Furnace, 	blannfactures zinc oxide, spelter, splegoloisen, ilthapoise. sulphUric sicbi, rated s 
stripe:and piatm, rine sinal,and zinc Chloride, with n anieleing euparity o abont•100,000 - net tont at apalter per eau: • 

Stibsidlarley, eoutposty owne the ti.tork of ate Ringto Zinc Co., New hrsey Zot C. (Of 	mieraing'*. 
a Palmerton, rit., fold 1iveman4lurg,..1'ti.; Chestnut: Ridge Xly Co.; thd Mitieral Point 7dne 4, Mo.0904004-4, . 
00o 	 stud The lkitba 14iineen1 Cti. 	 . 

Management: 017rwrse: Iidigs.r. Palmer, PTV2i-,; A. P, Cobb:. Vioe-Fres.; J I 1e"'., Vice. -Pron.; 
8,:e.; WS: AV:041141, firemi,; 	554.411r., Corot.; E. V, .P4ters, Oori, Saler; 31gr. ; 	Ilardeuberpb, (le al. Pun :qt.? 
Ytrek.;. PrinTTORS: W. P. Hardenbergh, Autpaat - Heekether. T 

• 

l It,)ok. 	Palsaer, 1;;.1wits,J1Squier,„1-00 
w, 	Walter Dougtrui k.. -Ww:WOotheard. Arfritrat• Miorrasa; Last Wednesday in I;`ebrinary, at 1',easnik„.14>•1•„11 

Otn09; Neseark,14. J. tnigik"Viy,Eat 	1.60 Front St. 

.1.1asseeetintse 
	

nate et 

/..........._ 	:,i, 	i  

1 ii0% $124.1 	Fair St 
11.20" • Sz 
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NAM2 or Ism ROW Of 
Dividend 

Equity Selability Range 

MOODY'S ANALYSES OF INVESTMENTS 

Comparative Income Account, Years Ended Dec. 31 
1922 	1921 	1920 	 1919 

	

$0,333,804 	$2,339,888 	$8,388,863 	610,648,095 

	

160,000 	180,000 	100,000 	160,000 

	

225.000 	300,000 

	

285,000 	 400,000 	1,235,000 

91'.11 
arrihtgs (after deprec) 
aterest 	  
•Ito retire bonds 	 
infer Federal taxes 	 

Rai-ince 	  
nds 	  

mar to employees 	 

	

$5,888,804 	$2,179,838 

	

4,768,152 	3,667,984 
360,000  

	

67,583,863 	$8,948,095 

	

5,600,000 	7,000,000 
368,000 

$1,580,096 
25.57% 

323 

1918 1917 
$18,928,969 $26,412,705 

160,000 160,000 
300,000 300,000 

7,162,677 9,797,763 

$11,804,292 $15,154,952 
7,000,000 12,600,000 

350,000 450,000 

$3,964,292 $2,104.952. 
82.30% 48.30% pun;lus  	 3760.652 (d)$1,388.146 	51,083.863 

on stock  	 12.21% 	 4.79% 	18.06% 

Table,A.—Bond Records and Ratings (Based on Five Year Income Results, Etc.) 
, 

TV ,  
. • 	Nada OP holm 

Interest 
P.m hiniurity Authorised Out'Landing 

Avarap • 
AIvrAiLutcto  

Interest 
Pirate.  

hew 
Batty  &murky Salability Rating 

' 	, ' i•, , , ' greedy Zine Co. Ist4s... . 	, 
ii.;,- 	ts): • 

A&O 0. 1920 15f0,000,000 $4,000,000 80,322,514 $100,000 98% High High Au 

Sb 
LI The New Jersey Zinc Co. first gold 4s: Dated Oet. 1, 1901, due Oct. I, 1926. Interest paid A. & 0. 1 at 
pany's office, 160 Front St., New York. Coupon, $1,000; registerable as to principal. Farmers Loan & Trust Co., 

ArYork, Trustee. , Secured upon all the real estate of the company, and all of its mines, minerals, mining rights, 
dings, machinery, fixtures, franchises..good will now owned or hereafter acquired, and all of the capital stock 
Jowned in the New Jersey Zinc Co. (of Pa.), the Mineral Point Zlne Co., and the Empire Zinc Co., and all the 
ital stock of any other corporation or corporations which may hereafter be purchased by the company. Original 
orised, $10,000,000, of which $4,000,000 were issued, the balance to be issued only for the purchase of new prop-
thincluding the capital stock of new corporations, or for the construction of new plants to bil erected upon prop-
,lowned by the company, or upon property owned by corporations the capital stock of which Is owned by tbe New 

Gmeyainc C.o.
' 
 and pledged under its mortgage. Of the $0,000,000 of unissued bonds, $4,200,000 had been retired 

.to Jan. 1, 1923, making the present authorized amount $5,800,000. The mortgage provides for the cancellation of 
0,000 of uniuued bonds yearly on Oct. 1, beginning 1002, the authorized amount of bonds to be reduced accord-

J and after ull of such unbound bomin huvc been caancelled the company is riquired to pay to the trustee annually 
et. 1, $200,000 as a sinking fund for the purchase or redemption of outstanding bonds at not exceeding par and 

:. Bonds are subject to redemption for the sinking fund at par and interest op any interest date on four weeks' 
lee. So long as the company shall make no default in the payment of interest or principal of the bonds, it may sell 

d convey free, and discharge from the lien, any of the mortgaged property, rights, etc., and any of the capital stock of 
er corporations owned by it and pledged under the mortgage, the moneys received by the company in this way to be 

ed to the payment of the actual cost of new construction or for the acquisition of new property. All moneys not so 
plied, and which shall have remained in the trustee's hands for one year, shall be transferred to the sinking fund and 
lied to the purchase of outstanding bends at not exceeding par and interest. Company pays normal income tax. 

?Table B.—Stock Records and Ratings (Based on Five Year Income Results, Etc.) 

Jersey Zine Co. stOck 	  8% Qu. F. $48,235,300 87,180,078 53,858,824 	I Note 	Good A 

#.1. • 
ore:. Equity cannot be shown, as no balance sheet is available. 	- 

g'• The New Jersey Zinc Co. stock: Authorized, $50,000,000 (increased from $35,000,000 in klay, 1020); par 
CON Regular dividends at rate of 20% per annum on $10,000,000 stock paid quarterly, Fob. 10, 1907, to and including 
a 0915; Aug., 1915, dividend on $35,000,000 stock reduced to 246%; Nov., 11115, 2;4%; Feb., 1910, rate increased to 

which rate paid quarterly to and including May, 1920; on $42,000,000 stock paid 4% each, Aug. and Nov., 1920; 
d.1922, 8% per annum; Feb., 1923, 2%. In addition extra dividends were paid as follows: Jan., 1907, 10%; Jan., 

5%; Jan., 1910 and 1011, 10% each; Jan., July and Dec., 1012, 10% each; Jan., July and Oat., 1913, 10% each; Jan. 
WY, 1914, 10% each; Ock and Dec., 1914, 5% each; Jan., 1915, 10%; July, 1915, 30%; Oct., 1915, 2%; 1916, 60%; 
80%; 1918 and 1910, 4% each; Jan., 1023, 2%. A stock dividend of 20% was paid in June, 1920. 
estrar: Farmers Loan & Trust Co., New York. Stock transferred at company's ollice. Quoted in New York 

Market. 

11 . 

Istorys Incorporated May 28, 1910, in Massachusetts; successor to a company of the same name incorporated to 
;under special act of legislature of New Hampshire. Manufactures cotton and silk goods. Company has 7 mills al 

arket, N. H., with an equipment of 85,000 spindles and 2,000 looms. Capacity, 6,000,000 yards of silk goods and 
,Gdbs. of cotton goods annually. Selling Agents: Samuel Eiseman & Co., New York, silk goods; Henry Searing, 
pr , cotton goods. 

- 
imagement: OFFients: Dudley L Pickman, Pres.; Chas Walcott, Treas.; Chas. C. Ryder, Clerk, Iroston. Masa. 

es: D. L Plekrnan_, Boston; W. Almy, It. B. Almy, Brookline, Mass.; Chas. Walcott, M. Wanton, Cambridge, 
' ; E. Osborn, Fall River, Mass.• P. E. Dunbar, Lowell, Mass.; A. C. Griffith, New York. ANNUAL MaanNot In . GENEJIAI. OFFICE: 87 Milk i Street, Boston, Mau. 

NEWMARKET MANUFACTURING COMPANY 

EPA7-002074 
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• Edga.r .1.3a.lmer 
(Presirlent. MUM= 

Prime. Western .3pelter Company 
(Give number alul name or Corporal: 

of t ht. 

 

..... • •• 	•• • ••• ..... 	• 

. X0. 10275. 

being duly sworn. upon faX oath; slates that. said corporation was on the 	. 19th 	. 

day of.. .. March 	IP 24 by vi unanimous rote of its stockholders. duly dissofred 

and 114 no loltder i n existent( 	This affiant further !Hakes oath that on the above date he :ors 

the duly elected, authorized and uvular; 	 .12resietent . 

of th.e above twined corporation, and that he makes this affidavit upon the authority. and pur-

suant to the inxtructioUlt. of OF the Klorkholders of the ohore named corporation as appears 

on page Ist .of the minutes of the stockholders' meeting au.thorizing the filing of 

this affidavit; that an the debts, eltamx and billx of said corporation have been paid and full 

settlement mule thereof. 

/ 
(Peeddent 440/X/Wale ,  

Subscribed and sworn to before me. a Notary Public within and for the s] tate & .Comity 

of  1Te7 York. 	, this 	2X .44 	. day of.. 	May 	 .. 19..24. 

Witness my hand and notarial seal the day and date last above written. Alm term expires 

the 	30t..i 	day of 	march 	 , 19 25. 

I‘  el. 
LIYotary  Public.  NOTARY UNIO,  

NEW YORK UNTT No, 211 
NEW YORK I _IsT:ftt N.. solf: ,....' .. 

NOTE—This affidavit, when ffied in the office of the Seeretary et stlftWPith !MIR% NNW. will 
legally dissolve a corporation in compliance with seetion 2990, R. S. Mo. 1909, as amendei .1919. 

	

. 	 . 	 - 
-.i..*:,...,.1.1.: 

	

_ 	._ 	. 	.. • I...  . 	 ... 
..:'-f..;- . --, ,:. 	 . 	_ 	.. 	;-- 	 ...nAr=, - -- 	=•-•'  --',.:...,tak,:;..t.Tealir6  • .. 

k, 
, nSid. . .. .. 	 n..4i...: 	

orge.-1- 

...ez . 	a ••• ••• •••• 	.., . 	...,,....:;.-  
1 , 	-.,•. 	. 	. 	.. 	

_.. 

''' -- • - ' 4 -, ..7-r• -',.•-•.! ••••',.-• 	
cF.4.'''!'-'7V7.77,.''Thi''-'1"Mi‘•.,•.:.:...."..,,jr\-:tr!:5i,,,,-;.,:-..:?;.:41,27..::-. 



No . 	10275 	 
(See top of your certificate for No.) 	 ::. 

CORPORATE NAME: . 

-... 111M 7/ESTER1T 

. .;3113,10=1-1 COI:PANIC 

f 

1 

! 

1 

Affidavit of Dissolution 
Domestic Corporation. 

Ffl 
JUK 5 1(.124 

&dam As thekt,sk 
wow Of" MN a 
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Rating 

5. In- 
New 

, 1919, 
nterest 
f these 

eds re- 

MOODY'S ANALY SES OF INVESTMENTS CI 2_5 1199 

ceived from sale of land thereby reducing sinking fund to 70% of land sales, and provision permitting the trustee to 
reject offers of bonds for sinking fund purchase, on the ground that the price is in excess of the market value. Author-
ized, $16,500,000, of which $10,044,800 outstanding as of Dec. 31, 1924; $4,500,000 held by Trustee; $129,500 in treasuiy; 
$1,118,800 cancelled and $706,900 unissued. Secured by deed of trust covering all property. Listed on San Francisco 
Stock & Bond Exchange and Los Angeles Stock Exchange. Company pays normal income tax of 2%. 

Capital Stock: 1. Natomes Co. of Cal. 6% non-cum. preferred: Authorized, $7,250,000; outstanding, Mr 
823,200; par $100. Has preference as to assets and dividends. No dividends paid to April, 1925. 	 Ratin g, Ca 

2. Natomas Co. of Cal. common: Authorized, $9,250,000; outstanding, $9,249,500; par $100. No dividends paid 
to April, 1925. 	 Rating, Da 

Preferred listed on San Francisco Stock & Bond Exchange. 

THE NEW JERSEY ZINC COMPANY 
History i Incorporated Oct. 30, 1880, in New Jersey, as The New Jersey Zinc & Iron Co. Name changed to present 

title and capital increased from $3,000,000 to $10,000,000 in 1897, to $35,000,000 in 1915 and to $50,000,000 in 1920. Mines 
located at Franklin and Ogdensburg, N. J. Manufactures zinc oxide, slab zinc, spiegeleisen, lithopone, sulphuric acid, rolled 
zinc strips and plates, zinc dust, zinc chloride, salt cake, barium carbonate, sodium sulphide, black ash, metallic cadmium 
and zinc sulphide, with a smelting capacity of about 100,000 net tons of slab zinc per annum. The company acquired 
the Durex Chemical Co. in 1923. 

Subsidiaries: Company owns the stock of the Empire Zinc Co., New Jersey Zinc Co. (of Pa.) operating plants 
at Palrnerton, Pa., and Freemansburg, Pa.; Chestnut Ridge Ry. Co.; The Mineral Point Zinc Co., The Tulsa Fuel & 
Manufacturing Co., and The Bertha Mineral Co. 

Management: OnTtmas: Edgar Palmer, Pres.; A. P. Cobb, Vice-Pres.; J. E. Hayes, Vice-Pres.; A. B. Schultz, 
Sec.; H. S. Wardner, Treas.; G. F. Wolff, Comp.; E. V. Peters, Gen. Sales Mgr.; W. J. Lee, Gen'l Pur. Agt., New 
York. DIRECTORS: W. P. Hardenbergh, J. E. Hayes, T. D. Jones, Edgar Palmer, Edwin M. Squier, John j. Riker, 
C. W. Cox, Walter Douglas, Wm. Woodward. ANNUAL MEETING : Last Wednesday in February, at Newark, N. J. aux 
Orrice: Newark, N. J. NEW YORK OFFICE: 160 Front St. 

Comparative Income Account, Years Ended Dec. 31 
1924 1923 1922 1921 1920 1919 

Net earn. (after dep. & taxes) $6,565,643 $6,524,404 $6,180,263 $2,339,838 $7,968,863 $9,408,095 
Fixed charges 	  160,000 160,000 160,000 160,000 160,000 160,000 
Reserve to retire bonds 	 225,000 300,000 

Balance 	  $6,405,643 $6,364,404 $6,020,263 $2,179,838 $7,583,863 $8,948,095 
Dividends 	  4,906,160 4,883,234 4,768,152 3,567,984 5,600,000 7,000,000 
Bonus to employees 	 340,000 360,000 360,000 368,000 

Surplus 	  $1,159,483 $1,121,170 $892,111 (d) $1,388,146 $1,983,863 $1,580,095 
Earned on stock 	 13.05% 12.99% 12.48% 4.79% 18.06% 25.57% 

Table A.-Bond Records and Ratings (Based on Five Year Income Results, Etc.) 

Rating 

-- 
Baa 

share. 
Feb-

at the 
f New 
buted. 
5 par 
1 and 
extra; 

Igaged 
nation 
Hy all 
redges 
itility, 
ock of 
rits at 

Cal., 

ireene, 
P. C. 

F. W. 
CTING: 

1919 
186,508 
;80,300 
354,616 

51,676 
104,704 
199,375 

152,403 

1923 
323,200 
349,500 
79,000 

)98,300 
10,985 
77,365 
17,661 

7,388 
21,435 

NAME OP ISMS 
Interest 

Pay- 
able 

Maturity Authorized Outstanding 
Average 
Income 

Available 

Interest 
Required 

Per Annum 

Factor 
of 

Safety 
Seeurity Salability Rating 

1. New Jersey Zinc Co. 1st 4s... A&O 0. 1926 See text $4,000,000 $5,915,802 $160,000 97% High High Note 

NOTE: Bonds not rated as no balance sheet is furnished. 
1. The New Jersey Zinc Co. first gold 4s: Dated Oct. 1, 1901, due Oct. 1, 1926. Interest paid A. & 0. 1 at 

company's office, 160 Front St., New York. Coupon, $1,000; registerable as to principal. Farmers Loan & Trust Co., 
New York, Trustee. Secured upon all the real estate of the company, and all of its mines, minerals, mining rights, 
buildings, machinery, fixtures, franchises, good will now owned or hereafter acquired, and all of the capital stock 
now owned in the New Jersey Zinc Co. (of Pa.), the Mineral Point Zinc Co., and the Empire Zinc Co., and all the 
capital stock of any other corporation or corporations which may hereafter be purchased by the company. Original 
authorized, $10,000,000, of which $4,000,000 were issued, the balance to he issued only for the purchase of new prors-
erty, including the capital stock of new corporations, or for the construction of new plants to -be erected upon prop-
erty owned by the company, or upon property owned by corporations the capital stock of which is owned by the Now 
Jersey Zinc Co. and pledged under its mortgage. Originally authorized, $10,000,000;. outstanding, $4,000,000; of the 
$6.000,000 of unissued bonds, $4,600,000 had been cancelled to Jan. 1, 1925, making the present authorized amount $5,400,- 
000. The mortgage 1Provides for the cancellation of 6200,000 of unissued bonds yearly on Oct. 1, beginning 1902, the 
authorized amount of bonds to be reduced accordingly, and after all of such unissued bonds have been cancelled the 
company is required to pay to the trustee annually on Oct. 1, $200,000 as a sinking fund for the purchase or redemp-
tion of outstanding bonds at not exceeding par and interest. Bonds are subject to redemption for the sinking fund 
at par and interest on any interest date on four weeks' notice. So long as the company shall make no default in the 
payment of interest or principal of the bonds, it may sell and convey free, and discharge from the lien, any of the 
mortgaged property, rights, etc., and any and all of the capital stock of other corporations owned by it and pledged 
under the mortgage, the moneys received by the company in this way to be applied to the payment of the actual cost 
I.Pf new construction or for the acquisition of new property. All moneys not so applied, and which shall have remained 
pi the trustee's hands for one year, shall be transferred to the sinking fund and applied to the purchase of outstand-
ing bonds at not exceeding par and interest. Company pays normal income tax of 2%. 

Table B.-Stock Records and Ratings (Based on Five Year Income Results, Etc.) 
_ 

NAME OF ISSUE Rate of 
Dividend 

Amount 
Outstanding 

Average 
Income 

Dividend 
Require- 

ment 

Factor 
of 

Safety 

' 
Equity in 
Surplus 

Salability Rating 

I. New Jersey Zinc Co stock.. 	. 	. 8% Qu. F. $49,081,600 $5,710,802 $3,026,528 Note Good Note 

Nora: Equity cannot he shown nor stock rated as no balance sheet is fuinished. For stock description see next 
Page. 
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1. The New Jersey Zinc Co. stock: Authorized, $50,000,000 (increased from $35,000,000 in May, 1920); Par 

$100. Regular dividends at rate of 20% per annum on $10,000,000 stock paid quarterly, Feb. 10, 1907, to and including 
May, 1915; Aug., 1915, dividend on $35,000,000 stock reduced to 244%; Nov., 1915, 2341%; Feb., 1916, rate increased to 
4%, which rate paid quarterly to and including May, 1920; on $42,000,000 stock paid 4% each, Aug. and Nov., 1920; 
1921 to May, 1925, incl. 8% per annum. In addition paid extras as follows: Jan., 1907, 10%; Jan., 1909, 5%; Jan., 
1910 and 1911, 10% eacii; Jan., July and Dec., 1912, 10% each; Jan., July and Oct., 1913, 10% each; Jan. and July, 1914, 
10% each; Oct. and Dec. 1914, 5% each, Jan., 1915, 10%; July, 1915, 30%; Oct., 1915, 2d/o; 1916, 60% ' • 1917, 30%; 1918 
and 1919, 4% each; 1923, 4% ' • 1924, 2%. Paid stock dividends of 250%, Ju/y 7, 1917 and 20% June 10, 1920. Dividends 
payable quaiteily, Feb. 10, etc., to stock of record about Jan. 31, etc. 

Registrar: Farmers Loan & Trust Co., New York. Stock transferred at company's office. Quoted in New York 
Curb Market. 

NEWPORT NEWS SHIPBUILDING & DRY DOCK COMPANY 
History: Incorporated January 26, 1886, in Virginia, as the Chesapeake Dry Dock and Construction Co.; name 

changed to present title on February 17, 1890. Company has a large plant at Newport News, Va., comprising over 140 
acres of land, with a water frontage of 5,800 feet, three dry docks and the necessary buildings and machinery for the con-
struction and repair of all classes of vessels; building and repair of freight cars and locomotives also building of hy-
draulic turbines of the largest class. Company had contracts in March, 1925, for 4 freight and passenger steamers. In 
Dec., 1923, company acquired the turbine business of the Wellman-Seaver-Morgan Co. 

Management: Orricsats: H. E. Huntington, Chm. of Board, San Gabriel, Cal.; H. L. Ferguson, Pres. and Gen. 
Mgr., Newport News, Va.; F. P. Palen, Vice-Prea., New York; S. L. Wood, Vice-Pres., Newport News, Va.; C. E. 
Graham, Treas.; E. A. Adams, Sec. and Asst. Treas., New York; James P/ummer, Asst. Sec., New York; G. A. Parker, 
Asst. Sec., Newport News, Va. DIRECTORS: H. E. Huntington, San Gabriel, Cal.; A. C. Rearick, F. P. Palen, E. A. 
Adams, New York; IL L. Ferguson, C. F. Bailey, S. L. Wood, Newpnrt News, Va. ANNUAL MEETING : Second Thursday 
in March, at Newport News, Va. NEW YORK OFFICE: 233 Broadway. 

Comparative Condensed Balance Sheet, as of Dec. 31 
ASSETS: 

Cost of property, etc 	 
Materials and supplies 	 
Bills and accounts receivable 
Due on contracts 	 
Cash 	 
Other assets 	  

1924 	1923 

	

$26,149,601 	$25,856,321 

	

1,482,545 	1,519,954 

	

1,695,111 	351,172 

	

7,670,105 	7,700,200 

	

3,515,548 	829,691 

	

6,469,584 	5,094,374  

LIABILITIES: 
Capital stock 	  
Bonded debt 	  
Interest, etc. due and aced 	 

	

Bills and accounts payable 	 
Contracts 	  
Suspense 
Other liabilities 	 
Reserves 	  
Profit and loss 	  

1924 	1923 

	

$10,000,000 	$10,000,000 

	

13,600,000 	13,600,000 

	

407,200 	374,000 

	

746,360 	334,543 

	

4,826,000 	5,651,641 

	

292,303 	1,197,201 

	

5,394,583 	3,298,763 

	

8,854,119 	5,251,976 

	

2,861,929 	1,643,588 

•• 

Total  	$46,982,494 	341,351,712 Total  	$46,982,494 	$41,351,712 
NOTE: Items shown above in italics represent details of working capital summarized as follows: 
Working Capital: 1923, current assets, $10,401,017; current liabilities $6,360,184; net current assets, $4,040,833. 

1924, current assets, $14,363,309; current liabilities, $5,979,560; net current assets, 8,383,749. 
Bonded Debt: 1. Newport News Shipbuilding & Dry Dock Co. first gold 6s: Authorized, $30,000,000; out-

standing, $13,600,000. Dated Jan. 16, 1922; due January 15, 1972. Interest paid J&J 15, at company's office, New York. 
Equitable Trust Company, New York, Trustee. Coupon, $1,000; registerable as to principal. Secured by first mortgage 
on shipyard property. Issued to retire $600,000 Chesapeake Dry Dock & Construction Co. first 5s of 1937; $2,000,000 
Newport News Shipbuilding & Dry Dock Co. first 5s of 1990; $5,000,000 Newport News Shipbuilding & Dry Dock Co. 
general 5s of 1953 and $6,000,000 5% cumulative preferred stock. Company pays normal tax of 2%. 
• ' Capital Stock: 1. Newport News Shipbuilding & Dry Dock Co. stock: Authorized, $20,000,000; outstanding, 
$10,000,000 (increased from $2,000,000 in 1922); par $100. A prior issue of cumulative preferred was retired in 1922. 
Dividends of 15% paid in 1905; none thereafter until Jan. 10, 1919, when 5% was paid; Dec. 31;1919, 50%; June 10 and 
Dec. 31, 1920, 50% each; none thereafter to April 15, 1925. Paid a stock dividend of 400% Oct. 17, 1922. 

' 	Stock transferred at company's office. 

THE NEW YORK AIR BRAKE COMPANY 
History: Incorporated under the laws of New Jersey, June 1, 1890. Perpetual charter. The proptrties owned and 

operated as follows: At Watertown, N. Y.: (a) Beebe's Island property, comprising about 4.54 acres, equipped with 23 
buildings with a total floor space of over 135,000 sq. ft.; (b) East Plant, comprising about 66 acres, on which are erected 
eight iron and brass foundries, with a floor space of over 250,000 sq. ft., and a machine shop, completed in 1910, 200x360 
feet in size; (c) real estate, other than factories, consisting of about 165 acres, suitable for factory or dwelling purposes, 
adjacent to the East Plant. The plants have a daily capacity of about 1,000 sets of car brakes. In April, 1902, a plant 
was placed in operation near Moscow, Russia, costing nearly $1,500,000. In April, 1910, the company sold this plant and 
its gas engine business at that point to the International Harvester Co. for $2,250,000. It, however, retained all of its 
patents:on brakes and its rights to do business in Russia. During 1912 company entered into an agreement with the 
Westinghouse Air Brake Co. whereby the New York Air Brake Co. is licensed to manufacture under Westinghouse 
patents all parts of their equipment. 

Management: OFFICERS: C. A. Starbuck, Pres ; E. K. Connee)y, R. B. Sheridan, Vice-Pres.; E. A. Johnson, 
Asst. Treas.; A. V. Smith, Asst. Sec.; C. B. Lecser, Compt. DIRECTORS: F. S. Flower, B. J. Minnier, Watertown, N. Y.; 
C. A. Starbuck, J. W. Cutler, A. V. Stout, R. B. Sheridan, Le Roy W. Baldwin, J. H. Carter, Samuel McRoberts, New 
York. ANNUAL MEEmNo: Second Wednesday in March at Jersey City, N. J. MAIN OFFIce: 165 Broadway, New 
York. CHICAGO OFFICE: Peoples Gas Building. 

i

- MONTHLy Moody's Investment Letters keep investors posted upon the trend of the 
BUSINESS security markets for the major moves, as well as upon fundamental conditions 
BAROMETER m the business and financial world. These Letters are the guide upon which 

an ever increasing number of bankers and business men depend for an inter-
pretation of economic trends. We should be pleased to send copies upon request. 
MOODY'S INVESTORS SERVICE 	 35 Nassau Street, New York I  

I 
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MINERAL RESOURCES, 1914-PART I. 

ZINC INICBLTICRIL 

The following table gives the zinc-smelting capacity of the United 
States on December 31, 1914, and June 30, 1915, as well as the retorts 
under construction or contemplated during the latter half of 1915. 
Those plants which have an "A" in the column headed "Acid plant" 
operate sulphuric-acid plants, either at the smelter or elsewhere, as 
indicated in the footnotes. 
Active rine smelters in the United States, ahawing capacity in 1914 and 1915, by companies 

and States. 
[Includes plants working on ore alone, on are and drams, and an drosses alone.1 

Stabs. Operating oompany. lanation. Acid plant  Rderij  at close of 
1914. 

Eat" June 30,1 
1915. 

ailills  

Colorado 	 Unitol States Zino Co. 	 Pueblo   	1,920 2,210 EX 

Minds 	 American Zino Co of Illi- 
nob. 

Hillsboro 	 A 4,000 4, 000 	 

Do 	 Collinsville Zino Smelting Collinsville   	• 1,516 1,536 	 
Co. 

Do 	 Oranby Mining & Smelting East St. Louis. - A 	 1,620 1,620 
Co. 

Do 	 Hegeler Zino Co 	 Danville 	 A 1,600 3,600 	 
Do 	 Illinois Zino Co 	 Pent 	 A 4,640 4,640 	 
Do 	• Mattkiesson 	& 	Hegeler La Salle. 	 A 5,256 6,166 	 

Zinc Co. 
Do 	 Missouri Zinc Co 	 Beokezneyer   	 192 192 loo 
Do 	 Mineral Point Zino Co 	 Depue 	 b A 9,080 9,068 	 
Do 	 National Zino Co 	 s 	 • A 3,930 3,200 	 
Do 	 Robert Unpin Zinc & Kifleboro.. 	 A 1,640 1,640 800 

Acid Co. 
Do 	 Sandoval Zino Co 	 Sandoval..   	996 	 900 

12,540 35,364 3,420 

Eames 	 American Zinc, Lead & Caney   	'EAU 

iii SIM
 M

IN
 

1,524 
Smelting Co. 

Do   	do 	
'Chian%  	

£3,840 
Do 	 Chanute Spoiler Co 	 • 1,280 
Do 	 Cherokee Smelting Co 	 Bruce 	 
Do 	 Edgar Zinc Co 	 Cherryvale   	4, 800 
Do 	 Granby Rising & Bozelting Neodesha   	3,760 

Co. 
Do 	 Joplin Ore & Spelter Co. Ptttsburgh   	 Zit 
Do 	 Pitbburg Zinc Co   	do 	 • 910 448 
Do 	 Prime Western Sinner Co. Oas 	 e A 4,708 
Do 	 United States Smelting Co. Altoona   	d21, 900 660 Do   	do 	  Iola 	 2,040 Do  	do 	  La Harps   	1,856 1,9 

28, 3231 82,056 6,0 
Missouri 	 Edgar Zinc Co 	 St. Louis   	1,100 2,000 	 

Do 	 Nevada Smelting Co 	 Nevada    	 en 
3klahoma 	 Bertlesville Zino Co 	 Bartlesville   	5,184 6,134 	 

Do 	 do. 	  Collinsville   	8,064 8,054 2,016 Do 	 Ruse Spoiler Co 	 Stun_     	 8,300 Do 	 Lanyon-Starr Smelting Co. Bartlesville   	3,456 8,456 	 
Do 	 Redcoat Zinc Co   	do   	4,260 4,970 	 
Do 	 Tulsa Fuel & Mannlectur- Collinsville.   	6,232 8,232 	 
Do 	 Uni d efitstes Zinc Co 	 Sand Springs... ...... 2,400 4,800 1,000 

29,596 32,706 6,916 

a Idle in 1914. 
The Mineral Point Zino Co. also operetta an acid plant at Mineral Point, Wis. 

e The Malone] Zino Co. has zincroasting furnaces at Amenttne, Kans., where thier= tidal Ira 
utilized in an acid pleat, the roosted oonoentrates being shrpped to the &defter at 	, Practically idle in 1914. 

z The Prime Western Spelter Co. has roasting furnaces and an add plant at Tiltonville, Ohio. 
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Active tint smelters in the United Slates, showing capacity in 1914 and 1915, by companies 
and States—Continued. 

State. Operating company. Location. Acid 
plant. 

Pat" 
aose  m  at cl 	of Rethrtil  June 30 vv .. 

"'• 

Addi-
tional 
retorts 

oceitem-
pleted 

or under 
oonstroo-

Liam 

Pennsylvania 	 American Steel & Wire Co Donors  	A    	 9,600 
Do 	 Amnion Zino & Chemical Langaloth_ 	 A 960 3,648 3,668 

Co. 
Do 	 New Jamey Zino Co (of Palmerton 5,740 6,720 	 

Pennsylvania). 

0,640 10,388 33, SIM 

WeM Virginia. 	 Clarbbwg Zino Co. 	 Clerksburg   	1,824 2, 786 912 
Do 	 Oreaselll ,ftioal Co 	 do 	 •A 5,760 5,700 	 
Do  	do 	  Meadowbrook... A 6,912 6,912 1, 080 

14,496 15,408 2,502 

Total far all 
Rates.   	 116,114 130,642 34,048 

Plantswith special retorts: b 5
3  111  

Mahn)! Hayman & Co. Buffalo, N. Y. 	 
Trenton Smelting & Trenton, N. J... 	

Wilialinigatp & Bons Philadelphia,Pa. 	 

X 

-
  

Bhk& Engine Build-
ing on- 

a The Orasealli Chemical Co. operates acid pleats in connection with its sino.nasting hansom at Ores-
mill, Ind., Cleveland, Canton, and Lookland (near Cincinnati), Ohio, and Newcastle, Pa., the roasted 
zion conoentrates being shipped to the smelters at Clarksburg and Meadowbrook, W. Va. 

I large graphite retorts yielding 600-800 pounds cg spatter per charge. 

In the foregoing list there are a few smelters which treat only 
secondary materials, such as zinc ashes, skimmings, and galvanizers' 
drosses. There are also a few which recover about equal-  quantities 
of spelter from ores and from secondary materials, as well as several 
more which treat minor quantities of secondary materials. There 
are several other zinc-smelting plants in the country which obtain 
spelter by distillation of zinc ashes and drosses in large graphite 
crucibles and condensers somewhat similar to those used in the Faber 
du Faur furnaces for recovering zinc from the zinc crusts in lead desil-
verization. These are given at the bottom of the list. 

TOTAL SMELTER qAPACITY. 

From the 115,114 retorts listed above as in existence at the close of 
1914, there should be deducted 20,646 retorts at plants either idle 
during the year or just completed at the close of the year or engaged 
in smelting secondary material, which leaves 94,468 retorts as effective 
for ore at the close of the year. Owing to the low price of spelter 
which prevailed during the first half of 1914, many plants must have 
been at part capacity, and the erratic course of the spelter market 
during the last half of the year must have deterred most of these 
from speeding up production, so that it was not until well into 1915 
that the American spelter industry got into its full stride. 

As the total number of retorts was 115,114 at the close of 1914 and 
130,642 at the dose of June, 1915, there was an increase of 16,728 
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retorts, or 14 per cent, over the smelting capacity in 1914. The whole 
number of retorts in operation in June was about 129,000. Since 
June, 1915, 34,048 retorts have been completed or are under construc-
tion or in contemplation. If all these are constructed together with 
the 3,300 additional at the }Lusa smelter, the zinc-smelting capacity 
of the country will be increased more than 40 per cent over 1914. It 
seems likely, however, in view of the recent decline in prices of spelter 
and the large increase in capacity already available that some of the 
contemplated additions will not be made. 

AVERAGE SPELTER CAPACITY PER RETORT. 

In 1908 the United States Geological Survey instituted an inquiry 
to aetermine the smelting capacity per retort. The result of this in-
quiry gave 41 short tons of spelter as the maximum output per retort 
with steady operation. 

The zinc content of ore smelted ranges from about 20 per cent in 
some Leadville carbonates to 60 per cent in Joplin blonde. The 
spelt& yield per retort does not vary exactly with the zinc content 
of the chaile, for the smelting loss is more or less constant for each 
charge. Hence, two charges of 30 per cent zinc ore will show double 
the loss of a charge of 60 per cent ore, or probably more than, double, 
on account of the extra foreign material in the charge. 

During the period 1906-1908 about 62 per cent of the spelter 
smelted in the United States was produced from Joplin high-grade 
ores. In the last few years only about 40 per cent of the total has 
been smelted from Joplin ores and owing to this more extensive use 
of lower-grade ores the capacitY per retort must tend to be somewhat 
lower than in 1908. Again owing to the large probable production 
for the current year, the high-grade Joplin ores will constitute a still 
smaller proportion of the total than heretofore; hence the average 
output per retort will be lowered still further. Another fact that 
tends to reduce the average is that owing to the unprecedented differ-
ence in_price between "prime western' and high-grade spelter, a con-
siderable number of retorts are employed in redistiPing "prime 
western" spelter to improve its grade reducing by that much the 
capacity for smelting ore and hence tie averae output per retort. 
These facts are offset to a certain extent by the improvement in zinc 
recovety which must have taken place since 1908. It is plain, how-
ever, that a somewhat exaggerated notion of the possible output 
of sielter will result from mulaplying the number of retorts by 41 tons. 

or several years the United States Geological Survey has %am giv-
ing the total number of retorts in existence at the close of the year. 
From these are subtracted the retortsin idle smelters and the retorts 
engaged in smelting skimmings and drosses, leaving the effective smelt-
mg capacity. The latter, however, may include an tmknown number 
of idle retorts at smelters which are operating at partial capacity. It 
also counts as active through the year all retorts constructed during 
the year. Dividing the total quantity of spelter produced in 1910— 
1914 by the "effective" retorts for that period we have an output 
per retort of 3.5 tons. The actual capacity per retort can not be less 
than this, and must be more, owing, as pointed out above, to the 
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inclusion of idle retorts at operating smelters and of now retorts 
operating only a portion of the year. 

A canvass of the zinc smelters in December, 1913, showed 85,051 
retorts in operation. Some retorts were added to those during the 
year, so that there were 94,468 retorts effective for ore at the close 
of 1914. If we assume that the addition of now retorts was dis-
tributed evenly we have 89,760 retorte as the estimated average num-
ber in operation through the year. Dividing the total spelter pro-
duction, 353,049 tons, by 89,760, the average number of retorts in 
operation, we obtain 3.9 tons per retort as the average capacity, and 
this is almost the mean of the results, 4.25 and 3.5 reached above as 
extremes of retort capacity. 

SMELTER CHANGES IN 1914. 

There was not much change in the zinc-sraelting capacity of the 
United States durizig 1914 as compared with 1913. Of two new 
plants, that of the American Zinc & Chemical Co., at Langeloth, Pa., 
was ready for operation, in part, with 880 retorts. The plant was 
designed to have 3,520 retorts when complete. The other new 
plant was that of the Tulsa Spelter Co., at Sand Springs, Okla., 
which completed 2,400 retorts by the close of the year, with 1 ;600 
under constniction. The Clarksburg Zinc Co., of West Virginia, 
reported 912 retorts less than in 1913, and the plant of the Nevada 
Zinc Co. was sold and dismantled. The Mineral Point Zinc Co. 
added 2,280 retorts, a total of 9,080, the largest retort capacity at 
any single plant in the country at the end of 1914. The American 
Zinc Co., of Illinois, added one block of 800 retorts at Hillsboro. 

According to the Engineering and Mining  Journal the Saeger 
retort charging machines are installed at the Bartlesville works of 
the National Zinc Co. These machines charge the retorts in one 
hour as against three hours required in hand charging, and charge 
more material per retort. The Simmonds retort-discharging ma-
chine was developed at La Harpe and has been used at Iola. Ar- 

slIe
ents are now being made to install the machine at three 

trrs. It is reported to take less than one minute to discharge a 
vertical row of retorts. Most smelters with acid works use the 
Hegel& furnace, and most of those not making acid use some form 
of the long mechanicall3r raked roasters.. The Grasselli Chemical 
Co. has recently adopted the Spinet, one of the newer forms of 
multiple hearth furnaces now popular abroad. It is said to be very 
economical of fuel. 

SMELTER CHANGES IN 1915. 

The following notes from the midyear spelter statement issued 
August 26, 1915, are repeated here as a matter of record in this 
time of rapid change in the industry: 

As was natural under the circumutancee, there was much activity in smelter build-
ing during the first half of the year, with further increases under construction or 
planned for the immediate future. 

In Pennsylvania the American Zinc & Chemical Co. completed the new plant at 
Langeloth as planned, with 3,648 retorts, and immediately began construction to 
exactly double the capacity for both spelt& and sulphuric acid. Tho New Jersey 
Zinc Oo. added about 960 retorts at the Palmerton plant. The American Steel & 
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Wire 0o. began the construction of a large plant at Donors, about 25 miles south of 
Pittsburgh, on Monongahela River. The plant will contain 9,800 nitorte, with a 
planned capaciV of 40,000 tons a year of speilter and the equivalent quantiV of acid. 
It is expected thst a portion of the plant will be ready for operation at the beginning 
of 1918. In West Virginia both the Grassalli Chemical Co. and the Claziaburg Zinc 
Co. made additions. 

In Illinois the Granby Mining & Smelting Co. completed the plant at East St. 
Louis, with 1,820 retort§ and an add plant. An addition which will double the 
capacity is building. The Hegeler Zinc Co. constructed 1,800 additional retorts at 
Danville, doubling the capacity of both the smelting plant and the acid _plant. The 
Matthieson & Hegeler Zinc Co. added 912 retorts at IA Salle, and the Robert IAnyon 
Zinc & Acid Co. will add 800 retorts at Hillsboro. The plant of the Sandoval Zinc 
Co. was destroyed by fire early in the year, but has been rebuilt and is now being 
operated with about 900 retorta. 

In Mimouri the Edgar Zinc Co. ia operating 2,000 retorts, against 100 at the close 
of 1914. The old smelter at Nevada was dismantled at the • of the year, 
but is being reconstructed and will start with 872 retorts. 

In lamas the J. B. Kirk GIs & Smelting Co. rebuilt several blocke of the old Lan-
you smelter at Iola and operated it untilJun ,e 30 when it was purchased by the 
United States Smelting Co., which also purchased, on June 15, the plant of the 
Altoona Zinc Smelting Co. A new smelter constructed on the site of the old plant 
of the IA Harp, Spelter Co. by the Nicholson Construction Co. was likewime pur-
chased by the United Statee Smelting Co. Additional retorts are under construction 
at all three plants, and, when completed, will increase the 'melting capacity by 
8,000 retorte over that at the bwinniw of the year. At Caney the Amen= 7Anc, 
Lead & Smelting Co. la operating 948 Wditional retorts and has 1,524 under construc-
tion, which will be completed in September. At Dearing the same company has 
added 640 retorts. The Cherokee Zinc Co. reopened the old smelter at Brace, with 
898 retarta, and it was purchseed in July by the Cherokee Smelting Co. The Pitts-
burgh Zinc Co. is building 448 additional retorts. The Joplin Ore & Spelter Co. 
purchaaed the old Cockerill smelter at Pittaburrebuilt the furnaces, and replaced 
the hand roasters by two mechanical roasters. Ma plant of the Chanute Zinc Co. 
was taken over by the Chanute Spoiler Co. 

In Oklahoma the Bartlesville Zinc Oo. is adding 2,018 retorts at Collinsville. The 
National Zinc Co. added 710 retorts at Bartleeville, and the United States Zinc Co. 
added 2,400 retorta at Sand Springs and is building 1,800 more. The Kum Spelt& 
Co. ia building a smelter at Kum, a new town in a gas and coal belt about 6 miles 
east of Henryetta. Five blocks of 880 retorta each are under active construction, 
and the company expects to have 1,980 retorts in operation in September and 1,320 
more in October. It is probable that on the completion of the plant work will imme-
diately be begun on another unit of the same capacity. 

In Colorado the United States Zinc Co. added 820 retort" to the plant near Pueblo 
and is building 820 additional retorts. 

SMELTERS IN GREAT BRITAIN. 

The following list of active smelters in Great Britain has been 
checked and brought up to date by a correspondent of the United 
States Geological Survey.' Like the list of zinc smelters in the 
United States it includes all plants producing spelter by distillation 
or electrolysis, whether from ore or ashw and drosses. A large number 
of smelters which recover spelter from secondary materials by remelt-
ing, "sweating," or other ways, is not included. 

It is included bare because of tbe wide interest In Information rep.rding ainaanteating =putty. 
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electrolytic speller. The zinc lost in redistillation is not all irre-
trievably lost, however, for most of it goes into the leady residues, 
which will probably be sold to lead desilverizers, who can afford to pay 
for the zinc content. 

ZINO-32DUOTION PLANTS. 

IELZOTROLYTICI ZINC PLANTS. 

Electrolytic zinc plants. 

Company. Location of plant. Daily swifter especity. Remarks. 

American Smelting & Re- 
fining Co. 

Do 	  
Anaconda Copper Mining 

Co. 
Do 	 

Bully =Copper Co 	 
Colorado Metal Mining di 

Reduction Co. 
Electrolytic Zino Co 	 

Judge Mining and Smelt- 
lag Co. 

liammth Cc/PP& Mining Co. 
Northweetern Metals Co 	 

Reed Zino Co. 	 
River Smelting & Ratio- 

lng Co. 

Omaha, Nebr 	 

Murray, Utah 	 
Anaconda, Mont 	 

	 Omit Falls, Mont 	 
Bully Hill, Cal 	 
Oeorptown, Colo 	 

Baltimore, Md 	 

Park City, Utah 	 

}Kennett, Cal 	 
Helena, Mont 	 

Palo Alto, Cal 	 
Keokuk, lowa. 	 

I 

Experimental 	 

Experiments1 	 
25 tons 	  

100 tans 	  
1/Experimental 	 

10 tons 	  
Ore =potty, 100 tom 	 

10 taw 	  

15 tons 	  

25=ingatal 	 
Ora capacity, 100 tons— 

Experimental 	 
	do 	  

OPerated in 1915. 

Under oonstnictkm: 10 
tons operated in 1915. 

Under construction. 
Operated in 1915. 
Under construction. 
Maim proms; und•r con-

struotion. 
Under construction in 

1915: now in operation. 
Under construction. 

	 Operated in 1915. 
Under construction. 
Maim prowls; completed 

1914: never operated. 
Operated in 1914-15. 
Operated in 1915. 

Several experimental electrolytic zinc plants were in operation in 
1915, and the Anaconda Copper Co. completed a 10-ton commercial 
plant and began op,rating it, near the close of the year. The total 
output of electrolytic speller for the year was 252 tons. Several 
other plante of commercial size were completed during the Sint six 
months of 1916 and the output for the half year was 1,697 tons primary 
speller. A considerable quantity of speller was electrolytically 
refined from speller of ordinary grade and from zinc ashes and skim-
mings. Beth the Anaconda plants, with angate capacity of 
125 tons daily, will be in full operation before teiT:lose of 1916, and 
the output of electrolytic spelter should make a good gain during the 
last haff of the year. 

ZINO MELTED& 

The following table gives the rinc-emelting capacity_ of the United 
States on December 31, 1915, and June 30, 1916, as well as the retorts 
under construction or contemplated during the latter half of 1918. 
Those plants which have an "A" in the column headed "Acid plant" 
operate sulphuric-acid plants, either at the smelter or elsewhere, as 
indicated in the footnotes. 
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1 

Active sine =milers in the United States and capacity in 1915 and 1916. 

rinoludes plants working on ore alone, on ore and drones, and on drams alma.] 

State. Operating oompsny. Location. 
Retorts 
Malone 
of 1915. 

I 
. 

Arkansas  	Port Smith Speller Co 	 Port Smith 	 
Do 	 Arkansan Zino & Smelting Corpo- 

ration. 
Van Buren    	

1 	 , 

)Jlorado 	 United States Zinc Co 	 Pueblo   	2,208 

Nimbi 	 American Zinc Co. of Winds 	 Hillsboro 	A 
Do 	- Collinsville Z hio Smelter 	 Co[Danville. 	 
Do 	 Granby Mining & Smelting Co... East St. Louis. - 	A 3,400 
Do 	 Bolder Zino Co 	  Danville 	A 
Do 	 Dlinois Zino Co. 	  Peru 	A 800 
Do 	 Matthieserm & Hegel& Zino Co Ls Salle 	 A 
Do 	 Ailmouri Zino Co 	  Beckemeyer 	 
Do 	 Mineral Point Zino Co.. 	 Depne 	 A 
Do 	 National Zinc Co.b 	  SprWaeld 	 A 
Do 	 Robert Lsnyca Zino & Acid Co Hillsboro 	 A 
Do 	 Sandoval Zino Ca 	  Sandoval 	 

33,663 44,363 3,300 

Camas 	 American Spotter Co 	 Pittsburg 	 
Do 	 American Zinc, Lead & Smelting Caney 	 

Do   	
Co. 

do 	  
SheilLbut Do 	 Chanute Spelter Co 	  

Do 	 Cherokee melting Co 	 Bruce 	 
Do 	 Edgar Zinc Co 	  Cherrrrale 	 
Do 	 Granby Mining & Smelting Co . Neodesha 	 
Do 	 Iola Zinc Co 	  Concrete 	 
Do 	 
Do 	 

Joplin Ore & Spelter Corporation 
Limon Smelting Co 	 

Pittsburg 	 
	do 	 

Do 	 Owen Zinc Co 	  Caney 	 eso 
Do 	 Pittsburg Zinc Co 	  Pittsburg 	 
Do 	 Prime Western Spelt" Co e 	 Gam 	 
Do 	6  United Stake Smelting Co 	 Altana 	 
Do 	 

	

Do  	
do 	  
do 	  

Iola 	 

	

La Harps   	
_ 

Do 	 Weir Smelting Co 	 , Welt   	

41,126 42,870 1 •  ogg 

fissouri 	 Edgar Zino C. 	  Bt. Lon's.   	2,000 	2,001) 	 
Do 	 Missouri Zinc Smelting Ca 3 	 Rich Hill 	 448 	 
Do 	 Nevada Smelting Co  	Nevada   	672 	672 	 

2,672 __=..., 3,120 	 

Wallowa  	Bartlesville Zinc Co 	 Bartheville.  	6,184 
Do   	do 	  Blackwell    	 4,800 
Do   	do 	  Collinsville 	 10,752 
Do 	 Bartlesville Zino Co. (Lows,- Bartlesville   	Lae 

Starr plant). 
Do 	 
Do 	 

Eagle-Meter Lead CO 	 
Elemetta Spelter Co 	 

Henryetta 	 
	do 	 

4,012) 
Do 	 J. 13 Kirk Gas & Smelting Co Cheootah 	 3.580 
Do 	 
Do 	 

ICuaa Spatter Co 	  
Le Harpe Spencer Co 	 

	

Rum 	 

	

do   	
8,729 

Do 	 National Zino Co 	  Bartlesville 	 4,070 
Do 	 Ewa 	 
Do 	 

Oklahomarter Co 	 
Quinton S 	ter Co 	  Quinton 	 1,310 

Do 	 Tuba Pus & Manufacturing Co Collinsville 	 6,232 
Do 	 United States Zino Co 	 Sand Springs 5,680 

38,924 	58,314 12,700 
.- — — 

• The Mineral Point Zino Co. also operates an acid plant at Mineral Point, Wis. 
The National Zino Co. has alno•rosat log furnaces at Argentin., Kans., where the sul ur gem we 

utilised in an acid plant. the roasted concentrates being shipped to the smelter at 	, 
• The Prime Western Svelter Co. hse routing furname and an sold plant at Tilton 	Ohio. 
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Active sinc maws in the United States and capacity in 1915 and 1916—Continued. 

Rate. Operating oorapeny. Location. 
Aoki  

piant 
 • 

Retorie 
at cloas 
of 19111. 

Rotate 
June 80, 

1916. 
I 1110gii   

Pemservenla 	 Zino & Chemical Co. Iangeloth 	 ILI 
Do 	 

Nonnwors 
Zinc Co. operated by the Donors 	 

American Basil & Wire Co. -
  

, 

Do 	 New Jersey Zino Co. (of Painsyl- 
vanhc). 

Palmerton 	 

' 14,016 24 464 912 
............. 

West Vkginia. 	 C)ark:am Zinc Co 	  Chutsburg   	II, 668 5,648 	 
Do 	 OrasseUl iftmloal 0o.• 	 . do  	A 5,780 5,790 	 
Do 	 do 	  Meadowbrook 8,592 8,552 	 
Do 	 United Zino Smelling Corporatka lioundsville.. 6,912 

18,000 
..,...... 

18,030 6,912 

z
n

 6 a
 1 

1  21  
 

156,558 
Total for all 

States.    	 	 24E2 
Planta with epeclel retarta:s 

Battens ins Realm Co.... Brooklyn, N. Y.   	 II 
Mahar! Barium di Co 	 Buffalo, N. Y . 12 
M. Mooshowite & Bon Metal Trenton, N. J. 	 16 

Co. 
Truchas Binelting and Rada- 	 do   	95 

C.o . 
William Cramp & Baia Map Philadelphia, Pa 	 82 

& Engine Building Co. 

• The Omagh Chemical Co. operates 'cid plants in oranection with its Mao-roosting Mamie at Om. 
mili, Ind., Cleveland, Canton, and Lookland (near Cincinnati), Ohio, and Newcastle, Pa., the mated 
sloe coneentratee being shipped to the smelters at Clarksburg and lisedowbrook, W. Va. 

lArge graphite retorts yielding 033-100 pounds of spatter per charge. 

In the foregoing list there are a fevt retort smelters which treat 
only secondary materials, such as zinc ashes, skimmings, and galvan-
izers' drosses. There are also a few which recover about equal quan-
tities of spelter from ores and from secondary materials, as well as 
several more which treat minor 'quantities of secondary materials. 
There are several other zinc-smelting plants in the country which 
obtain spelter by distillation of zinc a&es and drosses in large graphite 
crucibles and condensers somewhat similar to those used in the Faber 
du Faur furnaces for reoovering zinc from the zinc crusts in lead desil-
verization. These are given at the bottom of the list. 

INCILLASZ Cff &WILTING CAPACITY. 

Increase in 1915.—The number of retorts at the b 	of 1916 
was 113,914, at the midyear it was 130,642, and at t e en 156,568, 
an increase of nearly 40 per cent in capacity for the year. All avail-
able retorts were in active operation and new retorts were put into 
commission as fast as completed. The large quantity of the higher 
grades of spelt& made by redistillation from the ordinary grades 
necessitated a greatly enlarged retort capacity, so that the actual out-
put of spelter m itself gives no reliable clue to the number of retorts 
in use. This Survey has no information of the total number of 
retorts engaged in redistillation

' 
 and hence can not make the usual 

estimate of the number of retorts effective for smelting ore. 
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increase in 1916. —The number of retorts at zinc smelters at the 
close of 1915 was 156,568, and there were building or planned 49,612 
additional retorta, a total of 206,270. The number at smelters June 
30, 1916, was 196,640, and 24,812 additional retorts were building or 
planned, a total of 221,452. 

The decline in the price of spelter during May, June, and July 
caused the temporary closing of some of the smaller smelters and the 
reduction of operations by several others. A canvass by the Survey 
showed not over 180,417 retorts in active operation August 15, 1916, 
out of a possible 199,328. Some of them were being used to treat 
Secondary materials, such as zinc ashes and drosses, and an unknown 
number of others were engaged in refining the ordinary grade of spelter 
by redistillation. It will be noted that the number of retorts on 
August 15 was somewhat larger than that on June 30, owing to the 
completion of some of those under construction at the earlier date. 

TOTAL IlliELTZIL CAPACITY. 

On the basis that 156,568 retorts were already in existence at the 
beginning of 1916, that the 49,612 additional retorts then planned 
and the electrolytic plants aggregating 60,000 tons in annual capacity, 
also then planned, were completed, and that the smelters of secondary 
apelter kept their usual capacity, the United States, as was estimated 
in the spelter statement of April 4, would have the capacity at the close 
of 1916 to produce spelter at the rate of more than 900,000 tons a year. 
This estimate was plainly stated to be one of the capacity under 
normal or average conditions at the close of the year—in other words, 
it pertained to capacity which might be exercised during 1917—and 
it was in no sense an estimate of output for either 1916 or 1917. 

It need have occasioned no surprise that the production during 
the first half of 1916 failed tb equal half the capacity indicated for 
1917 in the Survey's estimate of capacity. There are evident rea-
sons, of course, why it could not. DI wing the half-year (1916) 25 
per cent of the retorts on which the estimate of capacity was based 
were only under construction or planned; in fact, one-sixth of the 
25 per cent had not been completed at the close of the half-year. 
These could not contribute to the output. Also a very considerable 
number of retorts was engaged in redistilling spelter of ordinary 
grade to make it of high grade and so were not operating under nor-
mal or usual conditions. These retorts not only did not add to the 
output of spelter, but they diminished it, because there was a loss 
of 7 to 10 per cent of zinc in the redistillation. Allowance was made 
for these factors in the estimate of capacity because it was there 
considered that the• capacity for high-grade electrolytic spelter at 
the close of 1916 plus the output of high-grade spelter from the lead-
free ores of the Eastern States would relieve these retorts of such 
redistilling. 

The average capacity per retort, estimated by the Survey at 4 
tons, was somewhat fully considered on pages 892-893 of the chapter 
on zinc in Mineral Resources, 1914, to which the reader is referred 
for the data on which the estimate is based. By reason of great 
demands and high prices it has been claimed that the retorts were 
so crowded that the ores were " butchered." This, if truej  would 
reduce the percentage of recovery but not the output. Smelters 
would certainly not crowd the retorts if they would thereby lower 
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the average total output per retort. In times of great demand it 
would be expected,. rather, that percentage of recovery might be 
sacrificed to capacity. 

It does not seem likely that the grade of ore smelted in 1915 and 
1916 was materially lower than in previous years. Practically all 
zinc sulphide ores are concentrated before being smelted. If the 
average grade of zinc concentrates was in fact lower it would, of 
course, lower the average capacity per retort. But zinc smelters, 
forced by the lack of smelting capacity in 1915, _paid a premium for 
higher-grade concentrates and refused to buy the lower grade. It 
is improbable that the grade of concentrates from Franklin Furnace 
or from the East Tennessee zinc mines during 1915-16 was lower. 
The grade of the small output of Wisconsin carbonates in 1915 was 
24 points lower than in 1914, and that of the green sulphide concen-
trates was 14 points higher, but sphalerite concentrates from Wis-
consin are mostly re-treated by roasting and magnetic separation, 
and the average grade as delivered to the smelter is not definitely 
known, but was higher than in 1914, because a larger part of the ore 
was roasted and magnetically concentrated before being smelted. 
In the Joplin district as a whole the avera,ge grade of sphilerite con-
centrates was 0.6 of a point higher, _and the grade of carbonates and 
silicates more than 0.9 of a point higher in 1915 than M1914. The 
following %notation from J. P. Dunlop,' of this Survey, referring to 
conditions in the Joplin district, is of interest: 

The ingnificant feature of the ore market during the year was the wide margin be-
tween the baee prices offered for the high and for the medium and lower grades of 
concentrates. The spread had usually been comparatively small, but in 1915 it was 
generally $10 to $15 a ton and ferquently the difference was as great as $15 or $20 a ton. 
This was due to the imperative demand by the smelters for concentrates free from 
lead or containing lees than 1 per cent lead. Some weeke it was difficult to sell the 
low-grade ore even at the quoted low base price. 

Zinc sulphide concentrates from the Butte & Superior mill assayed 
half a 'point higher in 1915 than in 1914. The increase of flotation 
treatment during 1915 must have operated to raise the grade of zinc 
sulphide concentrates in other Western States. In fact, so far as 
domestic zinc concentrates are concerned, the grade must have been 
raised instead of lowered in 1915. But large quantities of zinc con-
centrates from Australia have been received and treated in 1915-16. 
If these were sufficiently below the average grade of domestic con-
centrates to overcome the increase in grade of domestic concentrates, 
then the average grade of all concentrates may have been lowered. 
W. R. Ingalls says 848,776 tons of sulphide concentrates and 349,299 
tons of carbonate concentrates were smelted in the United States in 
1915. Assuming 40 per cent as the average zinc content of the car-
bonates, 58 per cent as the zinc content of the Joplin sulphides, and 
50 per cent as the average zinc content of all other sulphides, we get 
an average zinc content of 49 per cent for all zinc ores smelted. Ingals 
estimates it at 50 per cent. ./tli the Australian concentrates have for 
several years averaged a little over 47 /3er cent, and as_probably the 
higher grade concentrates only were brought to the United States 
in 1915, it does not appear that the Australian imports have materially 
lowered the general grade of concentrates smelted. 

Dunlop, J. P., U. S. Geol. Survey Mineral Reeouroal, 1015, vol. 1, p. 89, 1918. 
slaplle, W. R., Spatter atatJatiin for lin& Eng. and ln. Jour., vol. 101, p. 007, 1016. 
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111111LT1IL OZ6J0111 II 1111. 

In Pennsylvania the American Zinc & Cherhical Co. completed 
the new plant at Langeloth as planned, with 3,648 reterta, and 
immediately began construction exactly to double the capacity for 
both spelter and sulphuric acid. The New Jersey Zinc Co. added 
960 retorts at the Palmerton plant. The Donors Zinc Co. began 
the construction of a large plant at Donors, on the Monongahela 
River, about 25 miles south of Pittsburgh. The plant will contain 
9,600 retorts, with a planned capacity of 40,000 tons a year of spel-
ter and the equivalent quantity of acid. There were 3,648 retorts 
completed and operating by the close of 1915. The plant was put 
in partial operation in 104 days from the start of construction, a 
record in zinc smelter building. 

In West Virginia the Clarks-burg Zinc Co. doubled its capacity by 
adding 1,824 retorts. The Grasselli Chemical Co. added 1,680 re-
torts at Meadowbrook. 

In Illinois the Granby Mining & Smelting.. Co. completed a smelter 
with 3,220 retorts and commensurate acid department at Rose Lake, 
a short distance from East St. Louis. The Begaler Zinc Co., at 
Danville, doubled smelting and acid capacity from 1,800 to 3,600 
retorts. The Matthiesson & Hegeler Zinc Co. added 912 retorts at 
La Sale. The plant of the Sandoval Zinc Co., at Sandoval, was 
burned during the year, but rebuilt in time to start before the close 
of the year. 

In /ffissouri the old coal-fired smelter at Nevada was dismantled 
early in the year, but was later rebuilt and operated by the Nevada 
Smelting CAL 

In Kansas the J. B. Kirk Gas & Smelting Co. rebuilt several blocks 
of the old Lanyon smelter at Iola and operated it until June 30, 
when it was purchased by the United States Smelting Co., which 
had also purchased, on June 15, the plant of the Altoona Zinc Smelt-
ing Co. Ji new smelter constructed on the site of the old plant of 
the La Harpe Spelter Co. by the Nicholson Construction C/o. was 
likewise purchased by the United States Smelting Co. Additional 
retorts were constructed at all three plants, which, at the close of 
the year, had over 9,000 retorts. The American Zino, Lead & Smelt-
ing C/o. added 640 retorts to the plant at Dearing and 2,432 retorts 
to the plant at Caney, where also the Owen Zinc Co. constructed a 
plant with 1,280 retorts, which was operated under lease by the 
American Zinc, Lead & Smelting Co. The Cherokee Zinc Co. 
reopened the old smelter at Bruce, with 896 retorts, and it was pur-
chased in July by the Cherokee Smelting Co. The Pittaburs Zino 
Co. built 448 additional retorts. The JoRlin Ore & Spelter Coipor-
ation purchased the Cockerill smelter at Tittaburg, ribuilt the  fur-
naces, and replaced the hand roasters by two mechanical roasters. 
The American Spelter Co. built a plant with 992 retorts, also at 
Pittaburg, which with four smelters in operation, began to resemble 
the Pittsburg of the days before natural-gas smeltmg. The plant 
of the Chanute Zinc Co. was taken over by the Chanute Spelter Co. 
The Iola Zinc Co. built a block of 660 retorts at Concreto, 3 miles 
northeast of Gas. 

In Oklahoma the Bartlesville Zinc Co. added 2,688 retorts at 
Collinsville, the National Zinc Co. added 710 retorts at Bartlesville, 
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and the United States Zinc 0o. added 3,280 retorts at Sand Springs. 
The Kusa Spelter Co. built a smelter with 3,720 retorts at Kusa, a 
new town in a gas and coal belt about 5 mike east of Henryetta. 

•3111LTRZ OZANGIS ar ISM 

Some of the smelters listed as "planned early in the year were 
abandoned, and other plants not listed never got beyond the pro-
motion stage. On the other hand, work WM begun on three smel-
ters not listed. Extensive additions were made to plants already 
in existence. A few notes summarized from the nmi-year spelter 
statement issued August 15, 1918, are given here to record the rapid 
changes in the industry. 

Ten.nsylvania the plant of the Donors Zinc Co. was completed 
and put into full operation. The plant of the American Zinc & 
Chemical Co. was mcreased to dimble its former capacity and a 
further addition of 912 retorts was • 

In Weet Virginia the United ZincbeCeiting Corporation, affiliated 
with the Clarksburg Zinc Co., broke ground at Moundsville in July 
for a smelter of 8,912 retorts and an acid plant. 

In Illinois additional capacity was erected at Hillsboro (by the 
American Zinc Co. of Illinois and the Robert Lanyon Zinc & .Acid 
Co.), at Collinsville, at Danville, and at Springfield. The Granby 
Mining& Smelting Co. began an addition of 2,400 retorts at East 
St. Louis. 

In Missouri the old coal-fired smelter at Rich Hill was rebuilt by 
the Missouri Zinc Smelting Co. 

In Kansas another block of 660 retorts was erected by the Iola 
Zinc Co. at Concreto. Additions were made by• the Joplin Ore & 
Spelter Corporation at Pittsburg, by the Owen Zinc Co. at Caney, 
and by the United States Smelting Co. at Altoona. At Weir City, 
the site of the first zinc smelter west of St. Louis, the Weir Smelting 
Co. built a small coal-fired smelter. 

In Oklahoma the Bartlesville Zinc Co. began the erection of a 
smelter at Blackwell, 1,800 retorts being completed brthe middle of 
the year and 4,800 being under construction. At Henryetta, the 
Henryetta Spelter Co. completed a 3,000-retort smelter and the 
Eagle-Picher Lead Co. ban the erection of a 4,000-retort plant. At 
Kusa, the Kusa Spelter Co. doubled its capacity by adding 3,720 
retorts, the La Harpe Wter Co. built a plant of 4,000 retorts ., and 
the Oklahoma Spelter Co. built one of 1,600 retorts. The Quinton 

Iter Co. began the erection of 1,340 retorts at Quinton, and the J. B. 
Kirk Gas & Smelting Co. built aplant with 2,580 retorts at Checotah. 
Under date of August 15, the United States Smelting Co. traded its 
plant at Iola, Kans., for the plant at Checotah, and began an addition 
to double its capacity. The United States Zinc Co. added 2,320 
retorts at Sand Springs, and the Bartlesville Zinc Co. added 1,152 
retorts at Bartlesville and 2,888 at Collinsville, making the latter 
by• far the largest zinc smelter in the world. 

In Arkansas the Fort Smith Spelter Co. built a smelter with 2,560 
retorts at Fort Smith, and the Arkansas Zinc & Smelting Corporation 
erected a plant of 2,400 retorts at Van Buren. Both these plants 
draw natural gas from a pool in the vicinity of Fort Smith. 
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The American Zinc, Lead & Smelting Co. took over the Granby 
Wining & Smelting Co., aoguiring mining lands and a lead smelter 
in Missouri, a natural-gas zinc smelter at Neodesha, Kans., and the 
new smelter at East St. Louis. For the present, the corporate 
identity of the Granby Co. is preserved. 

The Butte & Superior Mining Co. acquired an interest in the Amer-
ican Zinc, Lead & Smelting Co., and it is reported that plans for their 
consolidation are maturing. 

TRADE CONDITIONS. 

WORLD'S PRODUCTION. 

Owing to the disturbed conditions in Europe, complete figures of 
the world's spelter production in 1914 and 1915 can not be given. In 
the table the fragmentary statistics for those years were obtained 
from consular reports, official reports, mining journals, or any other 
source available. 

The following epelter statistics imior to 1914, apportioned accord-
ing to the country where smelted and not according to the source 
of the ore, are the figurm of Henry R. Merton & Co., of London,_ taken 
from the annual statistical elation for 1913 of the Metallgesell-
schaft, the Metallurgische chaft, A.-G., and the Berg und 
Metallbank Aktiengesellschaft of Frankfort on the Main, Germany, 
except that the 'wires for the United States are.those of the United 
States Geological Survey: 

World's production of spelter, 1907-1915, in short tons. 

Country. 1907 	: 	1908 	1908 1910 1911 1912 1913 1914 19111 

Australia 	  1,098 	l,lO8t 	 660 

U
ll'iE

ll  lit
  

ag-p
igie

 el
- 

4,106 5,616 • 7,600 
Austria. 	  12,522 	14,0631 13,931 14, 23,028 	 
Belgium 	  170,307, 181,8611 184,194 190,233 217, 	 
France and 8peln 	 61,438 	61.5121 61,859 95,191 78,2612,94 68,497 
Germany 	  230,058 239,0921 242,694 251,046 312, 
Crest Britain. 	 61,286 	80,0291 65,422 69,531 

1  e 65,197 	 
Holland. 	  16,526 1 	19,1071 21,548 23,121 26,811 	18, 12,243 
Wan  	 '. is, 9%421 
Ncrway .       	 10,237 c 10,020 e 17,340 
Russia  	 10,735 	9,740j 6.7 9, 51 4  a, 	.7, .. 	.. 	. ... 
United States 	  249,860 210,424 255,760 269,184 368,67 	353,019 489,519 

813,830 796,896 854,066 833,046 986,011 1,070,015 1,088,1185 	 
--. 

United States pementaga 
of world's production-. . 30.7. 	26.4 29.9 30.1 29.1 31.7 3L 7 	 

• Estimated. b Spain only. Sweden. 

PRODUCTION OP ONCONDART SPELTRR INNUROPE. 

The following table of the production of secondary spelter in 
Europe is calculated to short tons from a table publiahed by Rudolf 
Wolff, Kreuger & Co., of London. It includes the ouptut of the 
larger regular producers only. The production of the United States 
is included for comparison. 
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ZINC 

BY R. L. Berm:tn. 

The year of 1915 was one of unparalleled prosperity for the zinc-smelt-
ing and sinc-mining industries of the United States, the production 
eclipsing all previous records, and the prices during the year being such 
as to bring unexampled prosperity to zinc-mining and smelting districts. 
With the European production of spelter either stopped entirely, or at 
least kept from the open market, it was to America that the world turned 
for the spelter, not only to supply the normal demand, but to furnish the 
enormous quantities needed for war purposes. Zinc mining was greatly 
stimulated, and the supply of zinc ore throughout the year was far in 
excess of the capacity of the smelters. Therefore, the smelting companies 
were in a position to make most favorable terms for themselves with 
the ore producers, and while the price of ore reached previously unknown 
levels, it did not keep pace with the price of spelter, a very large margin 
of profit going to the smelting companies. Owing also to the insuffi-
cient facilities for smelting the ores offered by producers, and the per-
fectly natural desire on the part of the smelters to fill their retorts with 
high-grade ore, the producers of low-grade ores could not find so ready a 
market for their output. 

During the year the zinc-smelting capacity of the United Staten was 
increased very largely, a great many new plants being erected, and old 
plants enlarged. The extraction of zinc by electrolytic methods received 
considerable attention, many experimental and small-sized plants adding 
materially to the spelter output of the country. The following table 
compiled by Mr. C. E. Siebenthal of the U. S. Geological Survey shows 
the location by States of the zinc smelters in the United States, and data 
as to the retorts used in 1915, and contemplated for 1916. The elec-
trolytic zinc plants are also listed, as well as plants having special retorts. 

Notes for table on_pase 711. 
(e) The National Eno Co. has sine-roasting furnaces at Argentina. Kans., where the sulphur gams 

are utilised in an acid plant%  the mooted concentrates being 'hipped to the smelter at Spring644 III. 
(6) Completed in 1915, but not °permed until 1916. 
(e) Ineluding furnaess of Owen Rae Co., operated under Issas. 
(d) The Prime Weaker% Spelter Co. has roasting furnaces and an said plant at Tiltonville, Ohio. 
(e) The Gramma Chemical Co. operates acid pknra in connection with its sinsvoeming furnaces at 

Oramelli. Ind., Cleveland, Canton, and Loekland (near Cincinnati), Ohio. and Newcastle, Pa., the 
roasted sine ooneentrates being shipped to the smelter. at Clarksburg and Meadowbrook. W. Va. 
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LIST OF ACTIVE ZINC SMELTERS IN THE UNITED STATES, SHOWING CAPACITY IN 
1913, BY COMPANIES AND STATES 

[Includes plants working on ore alone, on on, a?d drawee. and on drosses alone] 

Goznpany and State. Location. Acid 
Plant. 

Retort. 
at Close of 

1915. 

Retorta 
to be Added 

in 1910. 

Arkansas: 
Fort Smith Speller Co 	  Fort Smith. 	 2,360 
Arkansan Zino Co 	  Van Buren? 	 2,400 

Total. 	  4,960 
Colorado: 

United States Zino Co  	Pueblo 	..   	 2.208  	• • 
Illinois: 

American Zino Co. of Illinois 	  HWaboro 	 A 4,000 900 
Collinsvills Zino Smelter . 	  Colliniville 	 1,792 512 
Granby Mining & Smelting Co. 	 East Bt. Louis 	 A 3,990 	 
Herler Zino Co 	  Danville 	  A 3,600 1,800 
Mina! Zinc Co 	  Pero. 	  A 4,640 BOO t=son & Herder Zino Ca   

Zino Co.  
La Salle. 	  
Beckemeyer 	 

A 6,168 	 
959 	 

Mineral Point Zino Co. 	  Dern, 	  A 9,068 	 
National Zinc Co    	 Egfie)d 	 A (a) 3,200 640 
Robert Union Zino & And Co  	iSiOanoro. 	 A 1,840 800 
Sandoval Z&ii Co  	 Sandoval   	 072 	 

Total.   	 36,582 5.362 
Kamm: 

American Svelter Go (b) 	  Pittsburg..   	 890 	 
American Zino. Lead & Ilmeltins Co. 	 (e) 7,360 	 
American Zino, Lead & Smelting Co 	 

CDInszig  
4,480 	 

Chanute Spelter Co 	  Chanuta   	 1,280 	 
Cherokee Smelting Co 	  Bruce. 	  890 	 
Edgar Zino Co 	  Cherryvale  	 4,800 	 
Granby Mining & Smelting Co 	 N eodesha   	 3,760 	 
Iola Zo Co 	  Conereto. 	 660 	 
Joplin Ore & Speller Co. 	  Pittaburg    	 1,444 	 
Pittsburg Zinc Co. 	  Pittaburg   	 1,358 	 
Prime Western Spalter Co. 	  G as 	  A (d) 4.868 	 
United Statue Smiting Co 	  Altoona. 	  3.960 	 
United Stoats Smelting Co 	  I ola 	  3,440 	 
United Stake Smelting Co 	  La Harps   	 1,924 	 

Total.    	41,126 	 
Miesouri: 

Edgar Zino Co 	  St. Louis    	 2,000 	 
Nevada Zino Co 	  Nevada   	 672 	 
Rich Hill Zino Co 	  Rich Hill.    	 448 

Total    	 9,879 448 
Oklahoma: 

Bartlesville Zino Co 	  8,154 	 
Bortleeville Zino Co 	  Blackwell .    	 4.800 
Bartierville Zinn Co 	  Collinsville 	 10.782 872 
Henryetta Speiser Co 	  Henrietta. 	 1,800 
J. E. -Hildt 	  Tulsa     	 3,660 
J. B. Kirk Gas & Smelting Co 	  Chsootah 	 3.900 
Huss Speller Co 	  Hun   	 3,720 	 
La Harpe Spelter Co 	  I( =a 	  4,000 
Lanion-Starr Smelting Co. 	  Bartlerville.   	 8,488 	 
National Zinc Co. 	  Bartlesville    	 4,970 	 
Oklahoma Svelter Co. 	  Huss    	 1,600 
Moller Lead Co 	  Henrietta. 	 3.200 
Tulsa Fuel & Manufacturing Co 	 Collinsvllla 	 6,939 	 
United States Zino Co. 	  Sand Springs 	 6,080 800 
Unitad States Smelting Co 	  Blackwell    	 6.000 

Total     	38.904 99.732 
Pennsylvania: 

American Steel & Wire Co 	  Donors 	  A 3,648 5,472 
American Zino & Chemical Co. 	 Langeloth 	 A 3.648 3,648 
New Jersey Zino Co. (of Pennaylvania).... Palmerton 	 6.720 	 

Total.   	 14.016 9.120 
West Virginia: 

Clarksburg Line Co. 	  Clarksburg 	 3.648 	 
Grasselli Chemioal Co 	  Clarksburg 	 A (a) 8,760 	 
Gramelli Chemical Co 	  Meadowbrook 	 A (4) 8,892 	 

Total     	18,000 	 

Total for all States     	156,568 49,012 

EPA7-002096 



712 	 MINERAL INDUSTRY 

PLANTS WITH SPECIAL R.ETORTS (a) 

Company. Location. 
Retorts 

at Close of 
1915. 

   

   

Paul Grimm (Incl.) 	  
Michael Heyman & Co 	  
Trenton Smelting & Refining Co 	 
William Cramp & Sons Ship & Engine Budding Co 

Trenton. N. J. 	 
Buffalo, N. Y 	  
Trenton, N. J. 	 
Philadelphia, Pa 	 

12 
98 
82 

   

(0) Larie graphite retorts yielding 800-800 lb. of sinker per charge. 

ELECTROLYTIC ZINC PLANTS 

Company. 	Location of Plant.. Daily Sinitic. Capacity. Remarks. 

American Smelting 	& Omaha, Nsbr 	 Experimental 	 Operated in 1915. 
Refining Co. 

American 	Smelting & Garfield. Utah 	 10 tons 	  Planned. 
Refining Co. 

Anaconda Copper Min- 
ing Co. 

Anaconda, Mont. 	 25 tons 	  Under construction; 10 
tons operated in 1915. 

Anaconda Copper Min- 
ing Co. 

Great Falls, Mont. 	 100 tons 	  Under construction. 

Bully Hill Copper Co... Bully Hill, Cal 	 J Experimental  	Operated in 1915 
110 tons 	  Under oonetruction. 

Daly-Judge Mining Co.. Park City, Utah 	 16 tone 	  Under construction. 
Electrolyde Zino Co..— Baltimore, Md 	 10 tons 	  Under construction; 2)4 

tone now in operation. 
Mammoth Copper Min- 
ins Co. 

Kennett, Cal 	 Experimental 	 Operated in 1915. 

Northweetern Metals Co. Helena, Mont. 	 Ore capacity, 100 tons.. Maim process; not oper-
ated in 1915. 

Reed Zino Co 	 Palo Alto, Cal  	Experimental 	 Operated in 1914-15. 
River Smelting & Refin- 
ing Co. 

Keokuk, Iowa 	 Experimental 	 Operated in 1915. 

Western Metal' Co 	 Georgetown, Colo 	 Ore capacity, 100 tons. Maim proem; under 
construction. 

Mr Siebenthal in commenting on the large increase in zinc-smelting 
capacity of United States, says: 

"The number of retorts at zinc smelters has been greatly enlarged in the last 
year as compared with the year before, increaaing from 111,458 at the end of 1913 
to 115,114 at the close of 1914, to 130,642 at the middle of 1915, and to 156,658 at 
the close of 1915. At the beginning of 1916 there wfte under construction or con-
templated additional capacity amounting to 28,992 retorts, which has now been 
increased to 49,612. When these are completed the total number of retorts will be 
206,270, capable of an annual yield under average conditions of approximately 4 
tons each, equal to a total of 825,000 tons, if we neglect the number of retorts em-
ployed in refining prime western spelter by re-distillation. To this capacity will be 
added the capacity of the electrolytic sine plants listed above, over 60,000 tons a 
year, giving a capacity for the country of about 885,000 tons annually. As if this 
were not enough, there are reports of still other zinc smelters to be built in Illinois, 
Missouri, Arkansas, and Oklahoma. 

"The abnormal demand for high-grade spelter at present has resulted in the 
employment of a considerable proportion of the retort capacity of the country in 
the re-distillation of prime western spelter to improve its grade, but with the reeump- 
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tion of normal conditions these retorte, if operated, will necessarily be put back upon 
ore. This prediction is rendered certain by the growth in number and size of the 
plants producing spelter by electrolytic deposition, a list of which is given above. 
Electrolytic spelter is of high grade, and the recovery is high compared with the pro-
duction of high-grade spelter by two distillations. The output of electrolytic zinc 
in the United States in 1915, the initial year of its production, was only 252 tons, 
but the production is rapidly increasing and by the end of 1916 will undoubtedly 
reach the rate of over 60,000 tons a year, which, with the output of high-grade spelter 
from lead-free sine ores of the Eastern States will be ample to supply the domande 
for high-grads spelter in ordinary times, thus releasing for ore smelting the retorts 
engaged in re-distilling prime weetern spelter. 

"At the close of 1916 the spelter-producing capacity of the country, taking into 
account the capacity for primary spelter listed above, the output of secondary 
spelter by the large special retorts, and the output of re-melted spelter, will appar-
ently be considerably more than 900,000 tons, or nearly three times the probable 
domestic demands. The world's consumption of spelthr in 1913 was 1,102,456 short 
tons. It requires no particular insight to recognize that the end of the war, except 
for a single contingency, will bring about the midden extinction of a large number 
of the less advantageously situated smelters. That contingency, which would per-
haps justify this abnormal smelting capacity, is the conclusion of arrangements by 
which in the future practically the whole of the Australian zinc output would be 
smelted in the United States. In such an event it would seem that smelters fired 
with producer gas and situated on the Atlantic seaboard, with adjacent markets for 
acid, would have the advantage over the inland smelters, which have to pay railroad 
transportation charges, even if such charges are partly offset by the saving involved 
in uzing natural gas for fuel." 

PRODUCTION AND CONSUMPTION STATISTICS 

The following tables, compiled by C. E. Siebenthal and published 
by the U. S. Geological Survey give the production of primary and 
secondary spelter in the United States, consumption of primary spel-
ter in the United States, as well as exports and imports of zinc ores, and 
products containing zinc. 

PRODUCTION OF WELTER IN 1915 
(In tons of 2000 lb.) 	

Change in 1915. 
1914. 1915. Quantity. Per Cent. 

Production of primary welters in United States. 353.049 489.519 136.470 SS 
Consumption of primary speller in United States. 299,125 354,382 85,257 22 
Value of primary speller produced in United 

States  	$38,011,000 4121,401,000 .885,390,000 287 

a Primaryrqielter is made directly from ore, but secondary svelter la recovered from such sourest. as 
drosses, skimi i 	and old metals. 

b Va/ne oaluiated from average selling pries. 
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PRODUCTION OF PRIMARY SPELTER IN THE UNITED STATES 
Apportioned acoording to Knives of ore 

United States: 1910. 1911. 1912. 1913. 1914. 1915. 
Total domestic, 	 252,479 271,631 323,907 337,252 343,418 458,136 

Foreign: 
Canada 	 8.301 1,598 4,199 1.424 4,538 5,103 
Mazioo  	 13,401 13,307 10,700 6,205 5,093 13,943 
Europe. 	 1,175 	 1.073 
Asia 	  620 	 1.030 
Australia 	 10,235 

Total foreign. 	 16,705 14,905 14,699 9,424 9,631 31,384 

Grand total  	 289,184 286,526 333,806 346,876 353,069 489,519 

Apportioned &Goading to locality in which smelted 
Illinois. 	  73.038 83.130 88,397 106,854 127,946 159.958 
Kansas  	 105,897 98,413 101,104 74,106 44,510 100,988 
Oklahoma  	 34,780 46,315 75,925 83,214 91,367 109.206 
Other States 	 66,689 65,688 72,380 82,702 89,226 118.980 

Total 	 269,184 286,526 338,806 348,675 333,049 489.519 

PRODUCTION OF SECONDARY %INC IN THE UNITED STATES 
Secondary welter, re-distilled 	 12,734 14.043 28,064 25.991 20,645 29.784 
Sesondary spatter. re-melted   	28,439 26,470 215387 24,014 22,424 022.200 
Recovered able in alloys, excluding old 

bream re-melted 	  
c Subject to final revimion. 

2,709 3,223 3,912 8.743 3,914 4,300 

CONSUMPTION OF PRIMARY BPELTER IN THE UNITED STATES 

Supply: 
Stock, Jan. 1- 

In bonded warehouse. 	  39 81 39 48 	 Ill 
At smelters. 	  11,167 23,201 9,049 4,474 40,659 19.984 

Production- 
From domeetie ore 	  252,479 271,621 323.907 337,252 343,418 458,135 
From foreign ore 	  16.705 14,905 14,899 9,424 9,631 31.3111 

Imports. 	  1,4043 609 11,115 8,100 880 906 

Total available. 	  282,350 310,367 369,002 357,298 394,588 510,518 

Withdrawn: 
Exports, foreign, from warehouse... - 4,768 11,2715 6,2116 8,027 5,530 13,720 
Exports, fareign t  under drawback.- - 4,486 3,079 1,219 7,459 4,981 aat 
Ezports, domestic 	  3,990 6,872 cam 7,783 64,307 117,796 
Stock, Dee. 31- 

In bonded warehoures. 	 31 32 48 	 111 32 
At smelters 	  23,201 9.049 4,476 40,869 10,984 14.221 

Total withdrawn 	  38,4158 30,308 18,801 81,926 95,483 146.136 

Apparent consumption. 	 245,884 230.059 340.341 295,370 239,125 364,333 

EXPORTS OF DOMESTIC ZINC ORE AND DROSS 
Zino ore   	 19,711 18,231 23,349 17,713 11,110 832 
Zino dross   	 4,729 4,246 206 28 2.526 4,187 

IMPORTS OF ZINC ORE 
Zinc ore. 	  72.628 39,116 43,940 31,418 31,962 158,652 
Zinc content. 	  25,439 15,933 17,587 18,497 12,132 tom. 

Nova.-Imports and ezports of welter are given under the heading " Consumption." The imports 
of spelter in 1909-1915 are as given in the Deosmber Summary of the Bureau of Foreign and Domestic 
Commerce, except that for 19094912, incisive; the quantities given therein have bean diminished 
by the quantity of aine dust imported since Aug. 6, 1909, for the remain that the imports of speller and 
Nino duet for that period were not separated in the Summary. The importe of speitar do not include 
sheet sine, but include a few hundred tons of old sine, fit only for re-manufaeturing. Tbe Kock in 
bonded warehouses doea not include idnc are in bond or the speller made therefrom, mob svelter being 
included in stock at smelters. 
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EXPORTS 
Exports of lead and atm from the United States by 6-month periods, 1914-1915, by aliases, in pounds 

1914. 1915. 

Januarp-June. July-Deeembsr. January-June. July-Desember. 

Quantity. Value. Quantity. Value. Quantity. Value. Quantity. i 	Value. 

Domeillo: ' 
Fans ore   	16.083.200 1275,184 8.137,800 1118,280 1,366.200 $24,791 309.120 110,485 
ftsitsr and abbots 	 
Bine drone 	  

1,859,858 
572,477 

100.657 
29,084 

127,954,164 
4,4911,590 

8.440.011 
128.860 

128,735.815 
5,863,260 

11.527.295 
345,387 

106,856.700 
2,470,268 

17.518.699 
161,660 

Zinc manufactures 	 82,254 	 128,864 	 1,067,975 	 1,126,114 
Brass_ j...old, for re-manufaa-

t 	  13,535,686 1,437,763 7,108,715 663,107 8,662,272 912,896 2,5941,400 846,742 
Bralners, plates, and 

sheets  	 3,084,938 448,187 4,030,869 465,966 36,251.206 5,683,217 30,020,808 6,752.889 
Bross artiolss made from 1,862,515 	 1,894,373 	 10,924,990 	 30,192,781 

GI IAmilrid= and bars 	 
	 1,896,415 	 4,670,707 	 18,043,498 	 11,771,181 
40,323,062 1,511,800 77,120,238 2,989,874 115,903,983 4,936,730 58,280,194 2.860.268 

Lead manufactuns   	 633,284 	 885,000 	 733,875 	 1,638,022 
Foreign: 

Zino ors, contents 	 279,000 5,009 	 
Zino blocks. Pigs, and old. 65,118 2,634 10,825,458 209,603 11,408,038 336,899 16.032,910 2,110,571 
line dust 	  34,212 1,776 822,050 15,897 227.408 22,680 204,407 32,707 
One manufnctures 	 aa 	 18,491 	 64,124 	 84,980 
Br: :sold. for rs-manufao- 

12,586 1,586 1,068 135 	 
Lead ors. oontents 	 5,734,526 245,205 	 
Bullion, °entente 	 10,944,350 378,286 	 
Lend. Piss and bare 	 26,421,500 913,308 34.447,599 1,042,141 42,456,113 1,690,151 
Lead manufactures   	 1.810 	 432 	 31 	 40,081 
Lead used in articles ex- 

benefit of = with 
Lek  7,598,127 1801,500 11,416,488 1431,500 6,040,015 1262,700 1,928,287 190,536 

Zinc used in articles ex-
ported with benefit of 
drawback   3,781,879 1198,400 6,200,279 1330,300 1510,678 166,000 223,052 127,658 

 	9,409,261 	 21,882,495 	 51,062,729 	 76,434,233 

1  Represents the value of the metal need La making the articles exported with benefit of drawback. 

Exports of sins from the United Staten, by 0-month periods, 1914-1915, by &Mina.  don, in 
@hart tons 

Destination. 

Speltsr and Sheet Zino. 

1914. 	 1915. 

January- 
June. 

July- January-
Deoembar. 	Jane. 

July- 
Deoember. 

Domes- w 	• x orergn. Domes- 
tie. Foreign. Dome,- Fors's,. Domes- 

t ie. 
Foreign.  

Canada   	 167 3.383 639 2,918 382 8,641 203 
Oreat Britain   	45  	40,802 2,897 81.100 3.477 23,452 1,664 
Netherlands. 	 12 	 
Belgium 	  
Francis..    	 8,463 1,902 15,849 1,396 9.406 4,668 
Italy 	  1,651 	 2,717 448 6,061 504 
Oemany 	  84 	 
Russia 	  887 	 4.152 	 6,671 	 5,420 	 
Japan 	  456 	 187 	 470 	 
Other gauntries. 	 34 	 6,070 76 4,926 	 2,258 997 

830 187 63,977 6,418 64,368 6,703 53,428 8,016-  
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Exports of mine from the United States, by months, 1914-1915, in short tons 

!bolter and Sheet Zinc. 

Month. r Foreign Zinc Used 
Domestic. Foreign. 	in Articles Ex- 

ported with Bene- 
fit at Drawback. 

January 	 
1914. 

230 cs 
February 18 
March. 	 146 tio 1,881 
WI. 	 

107 112 
June 	 269 27 
July 	 157 
August 	 8.448 319 
September 19,045 1,120 
October 	 10,259 1,14/I 3,100 
N ovember 12,747 957 
December. 18.321 1,877 

64.807 5.580 44981 

January 	 
1915. 

16,299 84 
Febniary 	 15,002 2,016 
Marah. 	 8,120 

8,542 
1,136 n 255 MT 	 

7,635 1,104 
June 	 9,470 1,280 
July 	 5,981 1,876 
August 	 6.928 767 
September 8,653 2,122 112 
October 	 12,133 608 
November 10,019 2,343 
December.. 9,704 310 

117,796 18.719 367 

It is interesting to study the figures of spelter production by quarters, 
and note the effect of the increasing prices and smelting capacity on the 
output of the different districts. 

PRODUCTION OF !WELTER BY QUARTERS' 

(In tone of 2000 lb.) 
Reports of ore smelters only 

District. I. 
1913. 

11. III. IV. 
Illinois. 	  27,924 28,523 26,118 28,986 
Kanase-Missouri 	 22,005 23,820 19,204 20,127 
Oklahoma 	  21,430 21,840 18,502 21,458 
Others (a). 	  20,722 20.158 19.238 18,911 

Totals 	  92,082 94,886 83,062 88.782 
1914. 

Illinois 	  31,005 32.482 32,512 34484 
Kansae-Miseouri 	 13.939 14,659 13,193 11,683 
Oklahoma  	 22,663 22,960 22,946 23,999 
Others (a). 	  22,717 22,715 24,100 24.296 

Total' 	  90,224 92,816 92,756 04,516 
1916. 

Illinois 	  35.786 89,511 41,791 44,577 
Kansea-Mismouri 	 14.090 24,554 32.152 40,256 
Oklahoma 	  24,713 26,984 28,613 31.093 
Others (a). 	  20.255 80,575 31,360 34,830 

Total. 	100,844 	121,634 
(al With the exception of one plant in Colorado these are 

of 1915 is intduded Anaoonda production. 
I W. R. Ingalls, Eng. Min. Jour. 

133.916 	150,758 
all Eastern works. In the fourth quarter 
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The production of spelter by quarters showed a steady increase, 
especially in the second quarter, when the important new plants of 1914— 
Rose Lake and Langeloth—began to strike their gait, when several of the 
older smelters began to get new furnaces in operation, and when the 
resumption of work in several previously idle plants—especially Caney, 
Dearing and Altoona--began to count largely in the production. In 
the third quarter several of the small coal smelteries of olden times, one 
or two new ones and some of the older, almost forgotten, natural-gas 
plants began to come in. In the fourth quarter the new plants, whereof 
the construction was instituted in 1915, began to figure, eapecially Kusa, 
Donora and Owen, and some of the older plants that had been enlarged—
such as Sand Springs, Meadowbrook and one of the Iola works—con-
tributed to the swelling of the output. 

However, the total addition of the large new plants—like Russ and 
Donora—to the production in 1915 was relatively small. Up to the end 
of the year they had succeeded in getting but comparatively few furnaces 
into operation, but had arrived at a position whence they would progress 
rapidly. Another group of new plants was about ready to come in. 
This portended a further increase in production in the first quarter of 
1916. 

Spelter Production According to Fue2. —Of the total spelter production 
of the ore smelters in 1911, concerns using coal as fuel produced 119,989 
tons, or about 40 per cent. of the total. In 1912 they produced 134,077 
tons, which was only about 38 per cent. of the total. In 1913 their 
production was 157,653 tons, or about 44 per cent. of the total; in 1914 
it was 173,520 tons, or about 48 per cent. of the total. The remainder 
of the production was made by smelters using natural gas as fuel. Up 
to 1915 there was a general tendency toward increasing production by 
the smelters using coal as fuel, their proportion of the total output having 
risen from 40 per cent. in 1911 to 48 per cent. in 1914. In 1915 it fell to 
45 per cent., in spite of the revival of smelting at Pittsburg, Kan., 
which is easily explained. There were a lot of inactive natural-gas 
smelteries that could be put quickly into operation, which was done, and 
moreover, it was quicker and easier to build new plants in the natural-gas 
fields than in the coal fields. 

General Condition. of Ore Supply. —The outstanding features of 
1915 were the extraordinary increase in the production of Montana, 
the large increases in those of New Jersey, Idaho, and Tennessee, and the 
generality of the increase among nearly all of the other States. Colo-
rado was the only important State to show a decrease, and that may 
not really have been experienced, for the reason that Colorado ore may 
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have gone to oxide manufacturers rather than to smelters. Even 
more interesting is the extraordinarily large importation of foreign ore, 
which came most largely from Broken Hill, N. S. W., and next largely 
from Mexico. The magnitude of the Mexican imports is surprising in 
view of the political troubles existing in that country. Included in the 
ore receipts from other foreign countries was a considerable quantity 
from the north of Africa and from China Lately ore has been coming 
from Sardinia. 

The reports as to ore receipts give some interesting indications as 
to practice in smelting and as to marked conditions. The smelters 
who make sulphuric acid continued, as in the past, to draw their ore 
mainly from Wisconsin, and from the Joplin district (including Okla-
homa). For the manufacture of sulphuric acid this ore is recognized 
to be superior, but it is noteworthy that several of the sinc-acid makers 
are using a larger and larger proportion of Western ore. An interesting 
feature of 1915 was that the major part of the new smelters—not making 
acid—confined themselves to Joplin ore. Apparently they desired to 
begin with the kind of ore easiest to smelt. All told, there were 11 
smelters in 1915 who used nothing but Joplin and Wisconsin ore and 7 
smelters who used none of that ore. 

Those smelters who did not figure in the Joplin market were chiefly 
concerns whose geographical position does not permit them to do so; or 
concerns that make a specialty of smelting calamine, or who in 1915 con-
fined themselves to calamine for other reasons. Without examining this 
matter very closely, one gets the impression from the statistical reports 
that the zinc smelters figured more generally in the Joplin market than 
they had done for several years previous. This is explained by several 
considerations. New concerns entering the smelting buainess in Kansas 
and Oklahoma would naturally take Joplin ore, which is relatively 
easy to smelt, while the successful handling of the Western ores requires 
a good deal of experience. A matter of more importance and one that 
attracted the older smelters back to the Joplin market was that the Joplin 
market was the easiest in which to do business. It was a spot market, 
where the buyer could obtain his ore immediately, and where he was 
under no obligation to buy if he did not want to. This relieved him from 
the onus of taking in ore on long-time contracts, the prevailing system 
with respect to Western ores, which became highly dangerous with the 
conditions existing in the spelter market in 1915. 

In 1915 Australian ore was received at HY smelteries, the major 
part of which were east of the Mississippi River, but several of which 
were in Oklahoma and Kansas. There were 7 smelteries at which prac-
tically nothing but calamine was used. In some cases this was attribut- 
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able to the special practice of the smelters operating these works; in 
others it was for the reason that the roasting furnaces of . new plants 
were not ready and it was easiest to begin smelting in this way. 

Ore Smell/ed.—The smelters reported that in 1915 they treated 848,- 
776 tons of blende and 349,299 tow of calamine, a total of 1,188,075 tons. 
In 1914 they smelted 628,886 tons of blende and 226,549 tons of calamine, 
a total of 855,435 tons. That a larger proportion of calamine was being 
smelted was the common conjecture during the year. Calamine waa 
sought especially for the reason that roasting furnaces are not necessary 
for its treatment, and even in 1914 American zinc smelters were short 
in roasting capacity, as was pointed out in the Engineering and Mining 
Journal of Feb. 27,1915. An average grade of 50 per cent. "for the ore 
smelted is indicated in both years. Offhand it might have been assumed 
that the average in 1915 would figure lower than in 1914, for the reason 
that the high price tended to stimulate the production of low-grade ore. 
In so far as the miner is concerned that was probably the case, but about 
all zinc ore has to be concentrated anyhow, and it is always desirable 
to raiae the grade as high as possible. Certain important producers 
allowed the grade of their product to fall off a little in order to get more 
through their mills, but this was apparently offset by the high-grade ore 
that the smelters were able to get from other quarters. On their part 
the smelters wanted high-grade ore in order to make as much spelter as 
possible, and the ore supply was so bountiful that they could exercise 
considerable choice as to what they would take. 

In 1914 the production of floated blends concentrate was nearly 
100,000 tons. This increased in 1915, having been in the neighborhood of 
250,000 tons. The good handling of this troublesome material is one of 
the present great problems of the smelters, but in view of the importance 
of the flotation process they simply have to solve it. About 100,000 
tons of American spelter, not counting any derived from Australian 
material, was obtained from floated concentrates in 1915. 

Read* of Ore.—In 1915 the smelters received 1,257,528 tons of ore, 
compared with 872,767 tons in 1914. The sources of the ore receipts 
for a series of years are shown in the accompanying table. This table 
gives the ore receipts reported as taken in by the smelters, distributed 
according to origin. This is not equivalent to the ore production of the 
several States, inaamuch as ore that went to the zinc-oxide plants at 
Coffeyville, Kan., Mineral Point, Wis., and Palmerton, Pa., is not 
in'cliaed. For this reason the ore received by the smelters of spelter 
from New Jersey (included in "other States"), Colorado, New Mexico 
and Wisconsin was considerably less than the outputs of those States. 

EPA7-002104 



720 	 MINERAL INDUSTRY 

With those exceptions, however, the figures in the table probably cor-
respond cloaely with the productions of the several States. 

RECEIPTS OF ZINC ORE 
(In tons of 2000 lb. Tide table includes the receipts of ore by the smelter. only and does not include 

the production of ors exported or what was taken by the manufacturers of sine pade) 

State. 1910..(a) 1911. (a) 1912. 1913. 1914. 1915. 

Ariaona. 	  7,568 6,395 11,937 9.347 6,357 14,718 
Arkansas 	  190 860 1.587 1.600 1,737 7.017 
California. 	  (d) 3,754 8,639 6,795 8,827 27.445 
Colorado. 	  77,085 158,528 212,423 220,156 164,739 140,339 
Idaho. 	  10,248 9,567 19.482 31,835 57,001 71.767 
Kentucky. 	  179 575 947 441 434 1.883 
Mimouri-Kanses 	  289,913 268,500 289,177 280,000 247,723 378.099 
Montana   	 33,614 56,593 34,034 91,267 125,553 200,528 
Nevada. 	 4,915 6,666 20,8154 22,313 20,447 24,949 
New Mexico. 	  15,960 10,184 25,889 14,503 15,369 37,042 
Oklahoma. 	  1,840 8,750 4,325 23,500 25,247 21,231 
Tennesites. 	  2,775 3,439 8,835 8,297 18,708 38,527 
Utah  	 27,818 19,933 24.539 27,073 20.322 21,535 
Wisconsin (b) 	  51.383 71,565 90,782 89,682 74311 90,128 
Others 	  46.905 44.896 56.099 67,241 57.936 122,490 

Totals 	  569,672 669,805 805,109 884,021 845.821 1,118,698 
Mesioo 	  29,190 23,696 29,436 19,965 16,414 49,171 
Canada. 	  11,795 2,356 9,707 6,012 10,632 14,000 
Australia.   	 68,448 
Other foreign.     	 9.211 

Grand totals, (c). 	  610,586 700,257 844,252 909,998 (c) 872,787 1,237,528 

(a) Smelters' receipt.: reports missing from three smell smelters. (5) Including Illinois and Iowa. 
(e) In addition to the ore reported from Canada and Mexico, sine smelters received a few thousand tons 
f rom Europe and Eastern Siberia in 1913. (d) Included in "Others." 

The aggregate of ore receipts was much larger than the aggregate 
of the ore smelted. This was also the case in 1914. However, in 1915 
the excess was very much larger. The explanation of this feature in 
both years is of course the stocking up of new plants. In 1915 this was 
a very important factor in view of the large number of new plants that 
were put into operation. In certain cases, as for example, Langeloth, 
Tiltonville and Donora, this is a permanent absorption. In other cases, 
where new plants were put into commission in 1915 with the probability 
of only ephemeral operation, their stock of ore will some day be released. 

Sulphuric Acid.-In 1915 there were 10 smelters who produced sul-
phuric acid from blende, the Donora Zinc Co. being an addition to the 
list. It is often good business to roast the blende at a good center for the 
distribution of the sulphuric acid, and re-ship the roasted ore to a good 
point for zinc distillation. The Western Chemical Co. has for a long 
time roasted ore at Denver Colo., and sold the product to smelters. 
The National Zinc Co. has no roasting furnaces at its smeltery at Spring-
field, Ill., which gets its ore from the roasting plant of the company at 
Argentine, Kan. Similarly the Grasselli Chemical Co. roasts at Canton, 
Cincinnati, Newcastle, Cleveland and Grasselli the ore that is needed 
by its smelteries at Clarksburg and Meadowbrook. The New Jersey 
Zinc Co. has a roasting plant at Tiltonville, Ohio, which supplies other 
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smelters. With the movement of the zinc smelting industry to the 
eastward, the separation of blende roasting and zinc distillation is be-
coming more marked, as it has been for a long time in Europe. It will 
appear from this that the definition between zinc smelters' acid and acid 
derived from other sources is becoming more and more uncertain. 

The manner in which spelter production in 1915 was expanded is one 
of the romances of our industry. The incentive to this was of course 
the enormous profit to be realized. 

It must be clearly understood that the high prices of 1915 were deter-
mined by an extraordinary demand, insistent, and indifferent as to what 
had to be paid; and to a deficiency of supply that was due to shortage of 
smelting capacity, not of ore. The high prices were paid therefore for 
the use of smelting capacity. There was at all times a plethora of ore, 
and the price for the latter rose therefore in far less proportion than did 
that of spelter; in other words, the smelting margin increased and did in 
fact attain such figures as $50 or $60 per ton. It being thus a smelters' 
market, miners found difficulty in placing their ore at all. The Butte 
& Superior company consequently made arrangements with the Ameri-
can Zinc, Lead and Smelting Co. for re-opening the Caney and Dearing 
smelteries. The United States Smelting Co., in order to dispose of ore 
production of its own, purchased the old plants at Altoona, Iola and La 
Harpe. When the purchase was made, it looked like a very hazardous 
venture. Even more so looked the enterprise of George E. Nicholson, 
when he started the construction of a big new plant at ICusa, which 
could not even begin production until late in the year. Much less risky 
was the program of the United States Steel Corporation in building at 
Donors, for that company as the largest consumer of spelter was plan-
ning a permanent business. In this case, however, a wonderful record 
in construction was made. For the building of such a plant about 18 
months would ordinarily be reckoned. At Donors, ground was broken 
about the end of June and the first spelter was made on Oct. 20. How-
ever, the plant could not be regarded as completed until about Mar. 31, 
1916, and considering that the construction was carried on night and day, 
with all of the great facilities of the Steel Corporation, the actual time 
of 9 months is not greatly out of tune with the common estimate of 18 
months, but this is not to minimize the really remarkable feat of the 
Donora engineers. 

As time wore on and people became used to the idea of phenome-
nal prices for spelter and as the market failed to show signs of collapse, 
the building of new plants was commenced on all hands. At the present 
writing--the end of March, 1916—they are springing up like weeds and 
it is almost useless to try and enumerate them. What then of the 
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future? Simply that the shortage of smelting capacity is bringing 
about its own correction. 

Reverting once more to the statistics of spelter production in 1915, 
there are three very remarkable features. The first is the enormous total. 
Next•is the rapid gain in production, quarter by quarter. In the last 
quarter of 1914 the production was about 94,500 tons. The production 
of the first quarter of 1915 advanced by about 5000 tons; the second 
quarter by about 20,000 tons, this being the quarter when the old idle 
works were restored to operation; the third quarter by about 12,000 tons; 
and the fourth quarter by about 17,000 tons. The third noteworthy 
feature is that the great new plants, including Kusa and Donora, pro-
duced but little spelter in 1915. However, at the very end of the year 
they were just about beginning to strike their gait. Increasing outputs 
in the first and second quarters of 1916 therefore are to be anticipated 
without taking into consideration any more new Plants. 

In fact, at the end of 1915 the listed smelters of the United States 
possessed a total of about 155,000 retorts, and all of them were reported 
in use at that time Reckoning a production of 4.2 tons of spelter per 
annum per retort, the rate of production at that time was 650,000 tons 
per annum, or 162,000 tons per quarter. Besides that there were 23,234 
retorts reported in process of building at the end of 1915, this number 
corresponding to an output of about 97,500 tons of spelter per annum. 

As if this were not enough, there was the Trail production of electro-
lytic spelter at the rate of about 12,000 tons per annum, scheduled to 
begin in January, the Anaconda production at the rate of 35,000 tons per 
annum, expected to begin late in the summer, and a certain production 
at Garfield, Utah. The total production in prospect was, therefore, 
794,000 tons per annum. There were enough odds and ends in sight, 
but not enumerated, to justify talking about a total of 800,000 tons per 
annum, even at the beginning of 1916. Since then the prospect has been 
materially enlarged. 

High-grade Speiter. —One of the noteworthy features of 1915 was the 
special demand for intermediate and high-grade spelter. Prices of 30 to 
40 cts. per lb. for those sorts led several concerns to enter upon their 
manufaeture besides the New Jersey Zinc Co., which previously had pos-
sessed substantially a monopoly of this business. The new concerns 
entered!this market by the smelting of selected ore and by the re-distillation 
of common spelter. It would have been interesting to have bad statistics 
of production of spelter according to class, so as to have some measure 
of the magnitude of the market for the high-grade and intermediate sorts, 
but the smelters who were engaged in this manufacture were averse to 
such a disclosure. 
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ZINC. 
(4:211,1TRAL REPORT.) 

By C. E. SIEBENTHAL. 

SUMMARY. 

Spotter produced and consumed in the United States, 1910-1926, in short lona. 

1910 1911 1912 1913 
, 

1914 1915 1916 

Production of primary spelter • 
From domestic ore 	  252,479 271, 621 323,907 337,253 343,418 458,135 

i i 

From foreign ore 	  16,705 14,906 14,890 9,434 9,831 31,384 

3e9,184 286,526 1146, 676 

3  VB 
g•  !id 

Production of secondary speller a 
Redistilled 	

 
12,784 111,013 

i g 25,9111 

i  g g g 

Remelted 	  26,439 26, 470 34,014 

310,407 327,039 391,057 396,681 396,013 642,419 718,166 

Apparent consumption of primary 
speller 	  346,884 230, C■511 340,341 255,370 299,125 364,1132 453,428 

• " Primary 'palter," which Is produoed directly born ore is here distinguished from "secondary spotter," 
which is obtained by refining sine ashes, 	, drosses, and old metal'. The statistics of 
speller are given on 813. Wherever in this report the word "spelter" is used without guano:me= 
means primary 

The production of primary spelter from domestic ores in 1916 was 
563,451 short tons, valued at $151,005,000, based on the average 
selling price, as compared with 458,135 short tons, valued at 
$113,617,000, based on the average selling price, in 1915-an increase 
of 105,316 tons, or about 23 per cent, in quantity and of $37,388,000, 
or about 33 per cent, in value. 

INTRODUCTION. 

Though the _publication of this report has been so greatly delayed 
by the press of work growing out of the war that it has value only as 
a statistical record, tlie emential figures have been available 8111CA 
the beginning of 1917. 

A statement of the production and consumption of spelter during 
the first six months of 1916 was published August 15, 1916. A 
preliminary eetimate of the production of primary spelter in 1916, 
based on reporte received from every zinc smelter in operation, 
giving the actual production for the first 11 months of 1916 and 
estimates for the remainder of the year, was issued in the form of a 
press bulletin on January 3, 1917. A statement giving the final 
figures of production and-  consumption of spelter in 1916 was pub-
lished April 9, 1917. This statement gave a list of smelters and 
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electrolytic zinc plants brought up to date, a list of the new plants 
under construction and contemplated, tables showing . ftxports of 
zinc and manufacture of zinc by months and tables showing imports 
of zinc ore and exports of spelter by countries, and set forth .the 
results of the stimulus of the war on the zinc industry of the United 
States by six-month periods. It also gave a chart showing the 
a through 1914-1916 of the weekly average price of spelter at 

Sti.ituis and London and of the weekly average price of 60 per cent 
concentrates and the weekly sales of concentrates in the Joplin 
reeon. 

The statistics of production in this country have been compiled 
by the United States Geological Survey from confidential reports 
from each zinc-smelting coMpany in operation during 1916. Statis-
tics of the recovery of secondary zinc were collected from all the 
important secondary smelters and refiners. The statistics of 
domestic consumption are taken in part from the smelter returns 
and in part from the records of the Bureau of Foreign and Domestic 
Commerce of the Department of Commerce, and the tables for 
foreign production and consumption were compiled from the sources 
indicatecl. 

PRODUCTION. 

ANNUAL PRODUCTION, 1873-1918. 

The production of spelter in the United States began in an ex-
perimental way in 1858, 1  and regular production began in 1860 at 
the Lehigh Zinc Works in the East and at the Matthiesson & 
Hegeler works in the West. Between 1864 and 1870 nine or ten 
other zinc smelters were established. Statistics of production are 
recorded for the years 1873 and 1875 and for the census year ending 
May 31, 1880. Annual statistics have been collected by the United 
States Geological Survey since 1882. The progress of the zinc-
smelting industry since 1873 is shown in the following tablq: 

Speller produced in the United States from domestic and foreign ores, 1873-1916, in short 
tons. 

Year. 
From 

dozneatic 
ma. 

Total. Year. 

1.1§ From 
domestic 

are. 
Total. 

1873   	 11188 	  

iliEU
NINSEN

O
R
A

M
 

1873   	 1899 	  
1880 (censue year). 	 1900 	  
1882   	 1901 	  
1283   	 1902 	  
1884   	 1903 	  
1886   	 1904 	  
1886   	 1905 	  
1887   	 1908 	  25,076 
1888   	 1907 	  25,115 
1889   	 11601 	  19,675 
1890   	 1909 	  25,636 
1801 	  1910 	  16,706 
1892   	 1911 	  14,906 
1893   	 1912 	  14,699 
1891   	 1913 	  9,424 
1896   	 1914 	  9,631 
1896   	 1915 	  31,384 
1897   	 1916 	  104,006 

a Including an unknown quantity smelted from foreign ore, small in 1904, but larger in 1903. 

Ingalls, W. R., Lead snd zinc in the United States, p. 314, 1908. 
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Spelter produced in the United States, 1906-1916, apportioned according to States in 
which it wad smelted, in short tons. 

Year. 
Eastern 

and 
Southern 
States. 

Illinois. 111.monzi. Kansas. Okla- 
home. 

, 
Colo- 
rado. Total. 

1906 	  129,564 	 

E
M
M
I
E
1
33 

M
aaadtiti 
	

1 
1997 	  134,108 5,035 
1905 	  99,208 14,864 
1900 	  103,279 28,782 
1910 	 1 • 105,097 34,760 
1911 	  

0  s- 
..p 

_
 

a ii 

-

 

.2
  

.... 

%.;  

-

 98,443 46,315 
R  w _
 

1912  	 101,104 78,9Z 
1913  	 74,106 63,214 
1914 	  44,510 91,367 
1915  	 101,423 109,208 
1916 	  141,265 168,206 

ZINO DUST. 

Zinc dust has been marketed by domestic smelters since 1910. 
The United States Zinc Co.,_at Pueblo, Colo. was the first to prepare it 
for the market; the GrasseIli Chemical Co. followed later; and one by 
one other companies began to save zinc dust, until in 1916 the com-
panies named below reported production. Some of these companies 
saved zino dust for the first time in 1914, 1915, or 1916, from the 
incentive supplied by the high price of zinc dust consequent upon 
the inability of Belgium and Germany to export any to the United 
States. 

American Zinc & Chemical Co., Langeloth, Pa. 
Anaconda Copper Mining Co., Great Falls, Mont. 
Clarksburg Zinc Co., Clarksburg, W. Va. 
Grasselli Chemical Co., Clarksburg, W. Va. 
Illinois Zinc Co., Peru, Ill. 
Mineral Point Zinc Co., Depue, nl. 
National Zing Co., Bartlesville, Okla., and Springfield, nl. 
New Jersey Zinc Co..„ Palmerton, Pa. 
United States Smelting Co., Altoona, Kans. 
United States Zinc Co., Pueblo, Colo. 

The following table gives the output of zinc dust since its first 
production m a commercial way in the United States: 

Production of zinc dust in the United Stales, 1910-1916. 
Short tons. hort ton  ss. 

1910 	 69 1914 	  1,004 
1911 	 254 1915  	 1,755 
1912  	 492 1916. 	 2,609 
1913  	 423 

As will be seen from the table of imports of zinc dust given on 
page 823, the imports fell off about two-thirds in 1915 and were still 
smaller in 1916, on account of the increased domestic production. 

=go PIGNUTS. 

Zinc forms the base, either in whole or in part, of four white 
pigments—zinc oxide, leaded zinc oxide, zinc-lead oxide, and litho-
pone. All of these may be and in the United States the first three 
usually have been made directly from zinc ore. No emc-lead oxide 
has been made since 1909, when the plant at Canon City, Colo., 
was closed. The output of zinc oxide &Di leaded zinc oxide may not 
be disclosed, as it was confined to one large producer and one or 
two smaller ones. 
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Lithopone is an intimate mixture by chemical precipitation of 
zinc sulphide and barium sulphate. It may be manufactured from 
ore, spelter, or zinc oxide, but in the United States it is generally ,  
made from zine skimmings, zinc ashes, and scrap zinc. The- Rro-
duction of lithopone is growing rapidly, as is shown in the follovnng 
table. The figures for 1906-1914 inclusive represent marketed 
product and those for subsequent years give the total quantity 
produced. 

Lithopone produced in the United States, 1906-1916, in short tons. 

1906  	 4, 300 1912 	  24, 220 
1907  	 10, 275 1913  	 29, 685  
1908  	 8, 292 1914 	  32, 819 
1909  	 14, 847 1915  	 43, 422 
1910  	 12,656 1916 	  57, 960 
1911 	  16,868 

The zinc content of the various pigments made in the United 
States from ore, both dothestic and foreign, for the period 1908-1916, 
is given in the table below. On page 813 a portion of the secondary 
zinc recovered in the form of pigments is given. 

Primary rine content of rine pigments made in the United States, 1908-1916, in short tons. 

1908  	 48, 004 1913. 	 70, 622 
1909 	  54,139 1914 . 	  70,619  
1910  	 50, 592 1915. 	  79, 572 
1911 	  46, 122 1916 	  90, 276 
1912 	  64,032 

SECONDARY ZINC. 

By the ordinary- method of galvanizing, in which the material to 
be coated is dipped into a bath of molten zinc, there is a great loss of 
zinc in the form of semioxidized skimmings and of hard zinc drosses, 
consisting of the alloy formed by the zinc with the iron of the tank and 
the iron of the article that is being galvanized. The larger galvaniz-
ing plants have furnaces to resmelt these s II 41 and drosses and 
to recover the epelter. There are also many :is. ; I plants and some 
large ones which make a practice of buying !galvanizer's skimmings 
and drosses and of recovering the spelter. A considerable quantity 
of old metal in the form of various alloys of zino with copper and 
other metals is also worked over and brought up to the desired com-
position by the addition of new metal. At almost every brass foundry 
and machine shop in the country it is the custom to remelt and use 
brass filings, grindings, and scrap copper and brass, and it is mani-
festly impracticable to attempt to take full account of such material. 
Some of the zinc smelters running on ore find it advantageous to 
work in a quantity of secondary material, because the loss Of zinc in 
distillation is practically a fixed quantity per charge, whether the 
charge is of low or high tenor. If secondary material high in zinc 
is mixed with low-grade ore the loss per unit of metal recovered is 
thereby greatly lessened. kiliere this is done the smelters make 
proper returns to the United States Geological Survey, and in these 
reports prior to 1907 account has been taken of such production, the 
output being recorded as dross or secondaryr spelter. As such 
spelter has been recovered by redistillation, it is practically indis-
tmguishable in quality from spelter of ordinary grades made from ore. 
Several secondary smelters recover zinc from drwses by redistillation, 
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and these plants are included in the list of smelters on a later _page. 
In the table below the secondary spelter recovered by redistillation 
is separated from that recovered by remelting. The canvass of 
secondary smelters was made by J. P. Dunlop, of the United States 
Geological Survey. 

Secondary sine produced in the United States 1911-1916, in short tons. 

1911 1912 1913 1914 1915 1916 

Semndary spatter, redistilled 	  14,013 25, 991 20,545 3  1E  
g
g
 N
i
g
 

29,663 
Secondary speller, remelted 	  26,470 24,014 22,424 21,037 
Recovered sine in alloys, excluding old 

bras remelted 	  3, 223 

M  
CP 3,743 3,914 2,600 

Recovered zinc In remelted brim 	 34,110 25, 822 24,759 61,700 

Secondary dna recovered as metal 	 67,846 84, 529 79,570 71,642 92,676 115,000 

Secondary zinc recovered in p1gment 	 3,036 4,519 3,705 6,536 8,323 8,749 
Secondary zinc recovered In zinc chlorides 	 3, 865 4,900 6,253 6,425 7,880 6,319 

Total secondary :Inc 	  74,747 94,111 25,628 84, 607 103,738 130,000 

a These figures include only the quantity of zinc chloride used In wood preservation and were furnished 
by courtesy of the Forest Service, Department of Agriculture. 

COMPARISON OP TOTALS BASED ON SMELTER AND MINE 
REPORTS. 

The figures of the production of spelter given in the foregoing pages 
are compiled from reports from individual zinc smelters. Since 
1904 statistics of the production of the more valuable metals in the 
Western States have been obtained by the United States Geological 
Survey from reports of individual mines, and since 1907 this com-
pilation has been extended over the whole- country. In order to 
put the smelter production on the same basis as the mine figures, 
all the zinc which is manufactured into pigments directly from ore 
(exclusive of the quantity in zinc oxide manufactured from spelter, 
the inclusion of which would entail its duplication in the totals) is 
added to the production of metallic zinc. The zinc dust recovered 
during the year is also included here. The zinc recovered from sec-
ondary sources is excluded, for it has already been once reckoned as 
spel ter. These facts must be borne in mind in comparing the sub-
joined table with the table showing the production of spelter. 

Comparison of production of domestic skic by smelters and by mines, 1907-1916, in short 
tons. 

Totals com- piled from  
smelter re- 

porta. 

Totals oom- 
minaPiledrefrpoomna.  

Smelter 
excels• 

Mine 
exam 

1907 	  

gl IENIElii  
U
G

IO
M
 

23, 725 	 
1908 	  3,604 	 
1909 	  22,3E0 
1910 	  DI, 573 
1911 	  

_
 

§  w
 

r2 _
 30,231 

1912 	  7,967 	 
1913 	  1,873 	 
1914 	  17,713 	 
1915 	. 	  47, 417 
1916 	  45,930 

3,534,940 3, 9E3, 549 	 118,809 
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The smelter totals represent actual recovery and are found by 
summing up the total production reported by all companies and 
calculating all pigments and zinc dust back to equivalent metallic 
zinc on the basis of average analysis of product. In compiling the 
mine totals each producing operator is requested to report actual 
quantity of zinc ores and concentrates shipped, and from these re-
turns the zinc content is reckoned by assay value. From that zinc 
content 10 to 20 per cent, according to the character of the ore, is 
deducted for smelting losses, and the sum of the remainders thus 
obtained from all the_producing properties in each State gives the 
total for the State. Where the ore is concentrated at a custom mill, 
proper allowance is also made for the loss of metal in the process. 
It is clear that by either method the correctness of the totals is 
dependent upon complete and correct returns from each producing 
mine and smelter. It is further essential to the correctness of the 
mine totals that the assay content and the theoretical recovery be 
correctly estimated. The totals, as compiled from smelter reports 
and from mine reports, respectively, should be in reasonable agree-
ment. As a matter of fact, for any year they show considerable 
divergence. These discrepancies, giving rise to "smelter excess" or 
"mine excess," may be the result of one cause or of a combination 
of causes, among which are lag in the smelting of the ore, resulting 
in accumulation of ore stocks at the smelters; lag in the mining, 
owing to which the smelter depletes its ore stocks; error in calcu-
lating metallic content from assay and in estimating recovery. 

The smelter reports give the exact annual production of zinc and 
serve as a check on the mine production, and they also give the form 
in which the zinc was recovered, whether as spelter or as pigment. 
For more exact statements of distribution of zinc production accord-
ing to origin, recourse must be had to the reports of production by 
MILE*. 

KIN'S PRODUCTION. 

Mine production nf zinc in the United States, 1907-1916, in short lona. 

. 
1907 1908 

• 
I 	1909 1910 1911 1912 1913 1914 1015 1918 

Arizona 	  114 339 2,989 2,742 2,281 4,379 4,714 4,898 9,110 

1 1214
5

523110P
I
NN  

M
U
M
  

oc•...:6
i
r
g
 

Arkansas 	 471 608 510 994 484 748 478 608 3,200 
California 	 118     	1,404 2,173 329 195 8,547 
Ccdonedo 	 24,394 15,055 25,805 88,546 47,304 58,111 59,573 48,387 82,297 
Idaho 	  3,493 19 578 2,802 4,170 8,953 11,587 21,005 35,077 
Illinois 	  737 1,717 2,103 3,549 4,219 4,085 2,236 4.811 5,534 
Iowa 	  145 395 35 94 	 
Kansas 	  17,772 14,119 11,445 13,279 10,272 10,533 10,088 11,284 14,345 
Kentucky 	 88 6 158 491 327 230 764 
Missouri 	 118,752 107,404 130,182 126,589 122,515 188,551 124,983 105,964 135,300 
Montana 	 122 820 4,880 15,819 21,905 13,459 44,337 55.790 93,573 
Nevada 	  1,084 558 1,507 1,354 1,774 6,661 7,210 8,400 12,188 
New Eampahlre. IS 8 24 
New Jersey 	 89, 309 57,155 82,510 68,678 77,445 89, 756 72.158 74,253 118,818 
New Mexico 	 376 1,788 6,643 9,044 5,119 6, 783 8,262 9,292 12,702 
New York      	 tri     	2,455 
Northearnlina 	 142 10 	 
Oklahorna 	 1,657 4,529 7,896 8,394 5,150 5,749 11,861 13,992 14,314 
Tennessee 	 109 344 598 958 1,117 2,191 5,583 10,425 14,441 
Texas 	  22 18     	 119 328 106 15 
tJtah 	  2,728 730 4,930 8,184 8,920 8,534 9,429 7,995 12,148 
Virginia   	705 58 794 1,032 249 2,719 174 1,287 
Washington   	 10     	 122 
Wisconsin 	 18,490 18,206 23,152 25,927 29,720 33,050 30,110 31,113 41,403 

259,951 234,526 ,423 ,712 .c 	, 250 378,815 I.,4j6  406,959 •,491 701,945 
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The following table shows, for each zinc-producing State, the total 
quantity of zinc ore produced and the output of each kind of zinc 
OTO. The column headed "All other ore" includes lead ore, copper 
ore, cornier-lead ore, and dry or siliceous ore, no zinc of consequence 

i being recovered from any of them except n California, Colorado, 
and Montana. "Dry" ores produced in Colorado in 1916 contained 
3,700 short tons of recoverable zinc. Copper-zinc one produced in 
California contained 4,104 tons of recoverable zinc, and similar ores 
produced in Montana contained 1,932 tons of recoverable zinc. These 
ores, however, were concentrated from parts of the ore from certain 
counties and were .not distributed through the whole of the "All 
other ore" credited to those States in 1916. The total crude ore 
yielding either gold, silver, copper, lead, or zinc is given for each 
zinc-producing State, BO that a comparison may be made of the 
relative extent of deep mining operations for all five metals in these 
States, the quantity of crude ore raised being the best measure for 
this purpose. The table discloses the fact that Missouri produced 
between one-fourth and one-fifth of the crude-ore output of the 
zinc-producing States, her production bein.g 18,664,024 short tons of 
crude ore of which 13,196,400 tons was zmc bearing. Exclusive of 
iron ore,:this was the largestproduction of metalliferous crude ore 
in the United States. Next in rank was Arizona, with 17,033,810 
tons of crude copper ore; Utah ranked third, with 13,920,643 tons 
of crude ore. Ifia.igan, which formerly ranked second in quantity 
of crude ore raised, wasfourth in 1916, with 12,364,114 tons. 

The table gives also the quantity of recoverable zinc contained in 
the crude ores of each State and the quantity of zinc reCovered from 
each kind of zinc ore. The percentage of recoverable zinc contained 
in the zinc ore and the zinc-lead ore of each State is also shown. 
The recoverable zinc content of crude zinc ore ranged from 35 per 
cent for a small .  quantity produced in Washington down to 1.1 per 
cent in Missouri- the Western States show uniformily the higher 
percentages. The average recoverable zinc content of the zinc ore 
of the United States in 1916 was 2.4 per cent, as against 2.7 per 
cent in 1915. Of the total mine production of zinc in 1916, a 
quantity corresponding to 73.3 per cent was derived from zinc ore, 
25 per cent from zino-Iead ore, and 1.5 per cent from all other ores. 
The figures of mine production of zinc are taken from the chapters 
on sold, silver, copper, lead, and zinc (mine production) in the 
various States, as indicated in the prefatory note. 
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816 	MINERiL RESOURCES, 1911-PART I. 

Mine production of zinc in the United States in 1916. 

Zino are. Zino-lead are. All other are 
(short toss). 

Total. 
(abort tons,. 

Recover- Recover- 

State. 
able rine 
content. 

pe r .
 

able sine 
content. lg

  

Ili  i] 

A
C

IIM
S

1 
6 41.2  Quanr 

tity 
Quan- 
lily 

(short 
tons). 

Cent'.  
age• 

I 

Arizona 	 52,659 6,154 55,965 	3 , 972 	7. 1 16,925,196 713 

I l'iliR
lig

311118INIX19.1121  
--cr.zg

l.i  a-zg
ild• 	

48
f
g

  

Arkanms 	 349, I810 6,815 
Qattarais 	 29,079 3,485 1,81 	59. 	2.3 3, 156, 747 4,104 
Colorado 	 151, 407 26,437 NI, 	12.7 2, 254, 257 3,700 
Idaho 	  23,168 6,561 3,136,563 	2.3 1,566,334 	 
Illinois 	  4  288, 1011 3,404 	.. 	 
Iowa 	  li 1,000 21 
Kenna 	 774,400 32,448 
Kentucky 	 C 11 000 1, 
Missouri 	 13,196,400 155,980 	 6,467,624 	 
Montana 	 388,380 33,264 702, 	79,444 	11.3 6, 703, 100 1,932 
Nevada 	 31,880 9,945 

so 33,309 	6,277 	111. 8 5,875,976 	 

X  

New Hampshire 	 2, 	10. 2 	 
New Jersey 	 712,464 llri, 698 
New Mexico 	 c 137,e6 18,235 	 3,733,254 	 
New York 	 40,807 4,507 
Oklahoma 	 1,406,900 28,764 
Penneeme. 	 702,329 36,428  	482,495 	 
Texas 	  443 115 52,689 	 
Utah 	  18,400 4,433 461, 	10,353 	2. 2 13,440,377 	 
Virginia. 	 4,493 959 30,951 	1,317 	4.2 8,331 	 

toVi=an. , 
154 

3,068,503 
154 

56, S33 
17,039 	793 4.6 147,805 	 

71,203,722 514,707 2.4 2,735,368176, 1139 8.5 59, 867,834 10, 44080, rall, 734 701,996 

Percentage of total 
recoverable dna 
derived from each 
kind of ore    73.3   	 25.0   	 1.5 	 100.0 

• Exclusive of Ammar ore. 	I Eetimate. 	c Includes Lino-lead ace. 

ZINC-REDUCTION PLANTS. 

ELECTROLYTIC ZINC PLANTS. 

Klecfrolytic zinc plants in the United States af the end of 1916. 

Company. Location of plant. Daily spelter es- 
putty. Remarks. 

American Smiting & Rein- 
ing Co. 

Murray, Utah 	 Experimental 	 Operated in 1916. 

Anaconda Copper Mining Anaconda, Mont .. 26 tons 	 Operated in 1915-16. 
Oo. 

Do 	  Great Falls, Mont. 200 tons 	 Under construction: 	100 tons in 

Basin Salvage Co co  Basin, Mont 	 E 	tal 	Moir clioanns at anicolnaf. 1916.  
co  Bully Rill, Calif. 	 do 	 Operated in 191b-16. IlluellerzolillicCoenpr 	 
	 Baltore, Md. 10 tons 	 Operated in 1916. 

rudge Xining & Smelting Park City, Utah .. 15 tons 	 Completed March, 1917. . Co. 
Mammoth Copper Mining Kennett, Calif._ 26 tans 	 To be completed by May, 1917. 

Co. 
Reed Zinc Co 	  Palo Alto, Calif . Experimental 	 Operated in 1914-15; idle in 1916. 
River Smelting & Refining Keokuk, Iowa. ... 10 tons 	 Operated in 1916. 

Co. 
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The rated capacity of the plants listed above was about 40,000 
tens annually, but that capacity was attained only near the end of 
the year. The rated capacity on the completion of plants then under 
construction was expected to be about 85,000 tons. The output of 
electrolytic spelter in 1916 was 12,916 tons, of which 1,800 tons was 
refined from prime western spelter, 887 tons from scrap and drosses, 
and 10,229 tons from ore. 

ZINC SMELTERS. 

The following table gives the zinc-smelting capacity of the United 
States on December 31, 1915 and June 30 and December 31, 1916, 
as well as the retorts under construction or contemplated at the end 
of the year. The plants marked "A" operate sulphuric-acid plants, 
either at the smelter or elsewhere, as indicated in the footnotes. 

Zinc smelters in the United States, 1915 and 1916. 

Location of works. 
Retorts 
at end 
of 1915. 

Retorts 
Juno 30, 

1916. 

Retorte 
at end 
of 1916. 

1 11111111   

ARKANSAS. 

Arkansas Zino & Smelting Corporation. ... Van Buren   	 2,400 3,300 	 
Athletic Mining & Smelting Co 	 Fort Smith     	 2,400 
Fort Smith Speller Co   	do   	 2,660 2,600 	 

4,960 6,760 2,400 

COLOSIMO. 

United States Zinc Co 	  

iumoui. 

Pueblo 	 2,208 1,944 1,991 264 

American Zino Co. of Illinois (A) 	 Hillsboro 	 
Collinsville Zino Smelter 	  Collinsville 	 
Granby Mining It Smelting Co. (A) 	 East St. Louis .... 800 
Regeler Zinc Co. (A) 	  Danville . 
Illinois Zinc Co. (A) 	  Peru 	 

§. 1. 800 
Matthiemon & Semler Zinc Co. (A) 	, 
Missouri Zinc Co 	  

La Salle 	 
Beckemeyer 	 

Mineral Point Zino Co. (A). 	  Depue 	 
National Zino Co. (A)b 	  Springfield 	 
Robert Lanyon Zinc & Acid Co. (A) 	 .ffillsboro 	 
Sandoval Zinc Co 	  Sandoval 	 672 

38,552 44,388 46,968 2, 272 

Kansas. 

111 111M
311111 111 

American Speller Co 	  Pittsburg 	 995  
American Zinc, Lead & Smelting Co 	 

C  
6,080 

Do. 	  D.= 	 bg 4,430 
Chanute Spatter Co 	  Chanute 	 1,280 
Cherokee Smelling Co 	  Bruce 	 896 
Edgar Zinc Co 	  Cherryvalo 	 4,900 240 
Granby Mining & Smelting Co 	 Neodesha 	 3,760 
Iola Zino Co 	  Concroto 	 660 
Joplin Ore & Spatter Corporation 	 Pittsburg 	 1,444 

ii. 

Lanyon Smelting Co   	do  	448 
Owen Zinc Co 	  Caney 	 1,280 
Pittsburg Zinc Co 	  Pittsburg. 	 910 
Prime Western Spatter Co. (A). 	 Giss 	  4,868 
United States Smelting Co 	  Altoona 	 3,980 

Do 	  Iola 	  3,440 
Do 	  Le Harps 	 1,04 

Weir Smelting Co 	  Weir   	
41,128 240 

• The Mineral Point Zinc Co. also operates an acid plant at Mineral Point, Wis. 
e The National Zinc Co. has aino-roastIng furnaces at Argentine, Kans., where the sulphur game are 

utilised in an acid plant, the roasted concentrates being shipped to the smelter at Springfield Ill. 
• The Prime Western Speller Co. has roasting furnaces and an acid plant at Tiltonville, Ohio. 
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Zinc smelters in the United States, 1915 and 1916-Continued. 

Location of works, 
Retorts 
at end 
ot 1915, 

Retorts 
June 30, 

1916. 

Retorts 
at close 
of 1016. 

4
2"I 	

-
b  8

 
 7ANINKSVal. 

Bdgar Zinc Co 	  St. Louis 	 2,030 2,000 I 
Missouri Zinc Smelting Co 	  Rich Hill 	. 	 448 . 	 
Nevada Smelting Ce 	 Nevada 	• 672 672 

2,672 3,130 8,120 1.----"-".  

OILAZOMA. 

BxOtikr4Ville Zleue 0.% 	- . 	.. 	  Bartlesville. 5,184 6,336 
	  Blackwell ••.,. . 	 1,600 
	  Collinsville 	 _2  10,762 13,440 

j.intslcssvilleAlnivi.e, (1k.c,ron-Starr plant). 
rattle-nl4irLf$44 g '•• 	. 

Bartlesville 	 
	  Ilenryetta   	

3,456 3,454 m.00 OOOOOO 

Itert0.'etl*Rp01:01...!iK . 	  	do  	 3,000 
litufa 44Yelif:Cf.:::4  
	

• 	 Kum 	 3,720 7,720 : 

NbilaiStr.luzi:e.. 	  Bartlesville 	 4,970 4,970  ......... Kum  	 1,600 
4 into01:11x14or t......, 	 
des riou al, 	 :, ' •:: • :AZ CO 	  

	  Ctulnlon 	 
Collinsville 	 6,232 6,232 

1,344 

Cheootah 	 2,540 
IhollA ft:i•::4.:. ":.': 	•    	 Sand Springs 	 5,620 8,000 2110 
VrhOWA 8•W''"'7  ''' 	  Ilemyetta   	

39,004 .68,914 77,218 	1,644 

Pitirssmvama. 

American Steel is Wire Co (A) 	 Donors 	 • •  • • 

1.•  
a;  

American Zinc & Chemical Co (A) 	 Langeloth 
New Jersey Zino Co. (of Palmy/venia).- Palmerton 	 ..... • --- 

wear natures. 

14,016 22,464 23,616 	 

Clarksburg Zinc Co 	  Clarksburg 	 3,648 3,648 3,648 	 
GrateellIQmical Co. (A)*   	do 	 6.760 11,740 5,700 	 

Do 	 
United Zinc Smelting Corporation (A) 	 
	  Meadowbrook.. 

mauadavwe 	 
4501 11,642 8,444 	 

18,030 18,000 17,1153 	6,912 

154,568 196,640 219,418 	13,02 

maim wrra arzaat, RILT071111.6.  
.........,===. 

let  r
s
 nags; 

Eastern Zinc Reflning Co 	  EvaOklyn. N.Y. .... ..... 	 
John Finn Metal Works 	  San 	/Francisco, 	 

Calif. 
Micheal Hayman & Co 	  Buffalo, N. Y 	 12 12 
M. M. S. Metal Co 	  Trenton, N.,1  	 21 
Trenton Smelting & Refining Co  	do  	 fa 16 
Williem Cramp & Sous Ship & Engine Philadelphia, Pa 	 113 II 

Building Co. 

Total large retorts   	 140 161 171 	17 

a The Grasselli Chemical Co. operatee se d plants in connection with Its stinaroasting furnaces at Gras. 
Ind., Cleveland, Canton, and Locldand (neer Cincinnati), Ohio, and Newcastle, Pa.. the roasted 

sine concentrates being shipped to the smelter! at Clarksburg and Meadowbrook, W. Va. 
• large graphite retorts yielding 600-800 pounds of spelter per charge. 

The foregoing list includes a few retort smelters that treat only 
secondary materials, such m zinc ashes, skimmings, and galvan-
izers' drosses; also a few that recover about equal quantities of spel-
ter from ores and from secondary materials, as well as several more 
that treat minor quantities of secondary materials. Several other 
zinc-smelting plants in the country obtain spelter by the distillation 
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of zinc ashes and drosses in large graphite crucibles and condensers 
somewhat similar to those used -  in the Faber du Faur furnaces for 
recovering zinc from the zinc crusts in lead deeilverization. These 
are given at the bottom of the list. 

INCREASE IN SMELTING CAPACITY. 

The number of retorts at zinc smelters at the end of 1915 was 
156,568, and 49,612 additional retorts were being built or were 
planned, making a total of 206,180. The number of smelters June 
30, 1916, visa 196,640, and 24,812 additional retorts were being 
built or were planned, making a total of 221,452. At the end of 1916 
the total number of retorts was 219,418, and 13,632 additional 
retorts were under construction or planned. 

The heavy decline in the price of spelter during May, June, and 
July caused the temporary closing of some of the smaller smelters 
and the reduction of operation by several others. A canvass by the 
Survey showed nearly 19,000 idle retorts out of a total of 199,328. 
Some of the active retorts, however, were being used to treat secondary 
materials, such as zinc ashes and drosses and an unknown number 
of others were engaged in refining the orilina.  ry grade of spelter by 
redistillation. The number of retorts on August 15 was somewhat 
larger than that on June 30, owing to the completion of some of those 
under construction at the earlier date. Between July and December 
there was a considerable improvement in the price of spelter, and the 
year ended with fewer retorts idle, the number being about 15,000. 

EMELT= CHANGES IN 1916. 

Some of the smelters listed as planned early in the year were 
abandoned, and some other plants never got beyond the promotion 
stage. On the other hand, work was begun on three smelters not 
listed. Extensive additions were made to plants already in existence. 

In Pennsylvania the plant of the Donors, Zinc Co. was completed 
and put into full operation, and the plant of the American Zin c & 
Chemical Co. was increased to double its former capacity. 

In Weet Virginia the United Zinc Smelting Corporation, affiliated 
with the Clarksburg Zinc Co., broke ground at Moundsville in July 
for a smelter of 6,912 retorts and an acid plant. 

In Illinois additional capacity was installed at Hillsboro (by the 
American Zinc Co. of Illinois and the Robert Lanyon Zinc & Acid 
Co.), at Cainsville, at Danville, and at Springfield. The Granby 
Mining & Smelting Co. made an addition of 1,600 retorts at East 
St. Louis, and a block of retorts was under construction December 
31 at East St. Louis and at Peru. 

In Missouri the old coal-fired smelter at Rich Hill was rebuilt by 
the Missouri Zinc Smelting Co. 

In Kansas another block of 660 retorts was erected by the Iola 
Zinc Co. at Concreto. Additions were made by the Joplin Ore & 

. Spelter Corporation at Pittsburg, by the Owen Zinc Co. at Caney, 
and by the "United States Smeltmg Co. at Altoona. At Weir City, 
the site of the first zinc smelter west of St. Louis, the Weir Smelting 
Co. built a small coal-fired smelter. 

EPA7-002119 
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In Oklahoma the Bartlesville Zinc Co. erected a smelter of 9,600 
retorts at Blackwell. At Henryetta the Henryetta Spelter Co. 
completed a 3,000-retort smelter and the Eagle-Picher Lead Oo. one 
of 4,000 retorts. At Buss the La Harpe Spelter Co. built a plant 
of 4,000 retorts, which was absorbed by the Kusa Spelter Co., an51 the 
Oklahoma Spelter Co. built a plant of 1;600 retorts. The Quinton 
Spelter Co. erected 1,340 retorts at Quinton

' 
 and the J. B. Kirk 

Gas Smelting Co. built a plant with 2,560 retorts at Checotah. On 
August 15 the United States Smelting Co. traded ita plant at Iola 
Kans., for the plant at Checotah and doubled its capacity. The 
United States Zinc Co. added 2,320 retorts at Sand Sprmgs, and the 
Bartlesville Zinc Co. added 1,152 retorts at Bartlesville and 2,688 
at Collinsville, making the Collinsville emelter, with 13,440 retorts, 
by far the largest zinc smelter in the world. 

In Arkansas the Fort Smith Spelter Co. built a smelter with 2,560 
retorts at Fort Smith, and the Arkansas Zinc & Smelting Corporation 
erected a plant of 2,400 retorts at Van Buren. The Athletic Mining 
& Smelting Co. began the construction of a plant of 2,400 retorta. 
All these plants draw natural gas from pools in the vicinity of Fort 

The American Zinc, Lead & Smelting Co. took over the Granby 
Mining & Smelting Co., acquiring mining lands and a lead smelter 
in Missouri, a naturalas zmc smelter at Neodesha, KAZIS., and the 
new smelter at East St. Louis. For a time at least the corporate 
identity of the Granby Co. will be preserved. 

TRADE CONDITIONS. 

WORLD'S PRODUCTION. 

Owing to the disturbed conditions in Europe, complete figures of 
the world's production of spelter in 1914-1916 can not be given. In 
the subjoined table the fragmentary statistics for thoseyears were 
obtained from consular reports, official reports, mining journals, or 
any other source available. - 

The following spelter statistics prior to 1914, apportioned accord-
ing to the country where the ore was smelted and not according to 
the source of the ore, are the figures of Henry R. Merton & Co., of 
London, taken from the annual statistical publication for 1913 of the 
Metallgesellschaft, the Metallurgische Gesellschaft, A.-G., and the 
Berg und Metallbank Aktiengesellschaft of Frankfort on the Main, 
Germany, except that the figures for the United States are those of 
the United States Geological Survey: 
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(GENERAL REPORT.) 

By C. E. S1EBENTIIAL. 

SUMMARY. 

Zinc produced and consumed in the United States, 1D11 -1917. in short tona. 

1911 1912 1913 1914 1915 1916 1917 

Production of primary sine: a 
From domestic ore 	  271,931 323,907 237,252 343,413 458,135 681, 451 

N i  

Front foreign ore 	  14,906 14,899 9,424 9,811 31,384 104,005 

296,526 

It IF. 
I
 rig  

346,676 353,049 489,619 667,456 669,373 
Production of secondary zinc: a 

Redistilled 	  14,043 25,991 20,545 28,764 29,681 16,1135 
Remelted 	  26,470 34,014 33,424 23,136 21,1117 14,565 

327,819 391,057 896,681 396,018 542,419 718,158 700,973 

Apparent consumption of primary sine. 280,059 340,341 206,370 299,125 364,632 458,428 413,643 

• "Primary :Lac," which Is produced directly Irons ore, is here dIstbolubbed front "secondary :Inc," 
which is obtained by relnin r, sine ashes, sidmminr, drosses, and old metals. Thestatistics of socondary 
sino are given on page MO. Wherever in this report the word "zinc" is mod without qualification it means 
primary zinc. 

The production of primary zinc from domestic ores in 1917 was 
584,597 short tons, valued at $119,258,000, based on the average sell-
ing price, as compared with 563,451 short tons, valued at $151,005,000, 
based on the average selling price, in 1916-an increase of 21,146 
tons, or about 4 per cent, in quantity and a decrease of $31,747,000, 
or about 21 per cent, in value. 

INTRODUCTION. 

Though the publication of this final report has been so greatly 
delayed by the press of work growing out of the war that it has value 
mainly as a statistical record, the essential figures were made avail-
able to the public early in 1918. 

The statistics,of production in this country have been compiled by 
the United States Greological Survey from confidential reports from 
each zinc-smelting company in operation during 1917. Statistics of 
the recovery of secondary zinc were collected from all the important 
secondary smelters and refiners. The statistics of domestic consump-
tion are taken in part from the smelter returns and in part from the 
records of the Bureau of Foreign and Domestic Commerce, U. S. 
Department of Commerce, and the tables for foreign production and 
consumption were compiled from the sources indicated. 

855 
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PRODUCTION. 

ANNUAL PRODUCTION, 1873-1917. 

The smelting of zinc in the United States began in an experi-
mental way in 1858, 1  and regular production began in 1860 at the 
Lehigh Zinc Works in the East and at the Matthiesson 80. Hegeler 
works in the West. Between 1864 and 1870 nine or ten other zinc 
smelters were established. Statistics of production are recorded for 
the years 1873 and 1875 and for the census year ending May 31, 
1880. Annual statistics have been collected by the United States 
Geological Survey since 1882. The progress of the zinc-smelting 
industry since 1873 is shown in the following table: 

Zino produced in the United States from domestic) and foreign ores, 1873-1917, 
in ahort tons. 

Year. 
Frorn 

foreign 
Ore. 

From 
domestic 

ore. 
Total. Year. 

lig  

From 
domestic 

ore. 
Total. 

1873   	 1899 	  

gli M
illE

laFF.11:1 1136 

1875   	 1900 	  
1880 (census year ) .. . .... 	..... 1901 	  
1882   	 1902 	  
1863   	 1903 	  
1884   	 1904 	  
1881   	 1905 	  
1886   	 1908 	  25,076 
1887   	 1907 	  26,115 
188,1 1908 	  19,673 

F 

1889   	 1909 	  25,535 
1890   	 1910 	  16,705 
1801   	 1911 	  14,905 
1842   	 1912 	  14,809 
1893   	 1913 	  9,421 
1894   	 1014 	  9,631 
1895   	 1915 	  32,384 
1896   	 1916 	  104,005 
1897   	 1917 	  81,976 
1898 	  

• including an unknown quantity smelted from foreirn ore, small In 1901, but larger in 1905. 

Zino produced in the United States. 1906-1917, apportioned according to States 
in which it was made, in short tons, 

Year. Arkanms. Illinois. reams. 

0.1 rennsyl- 
MAIL 

Other 
es stat' 

Electr°' 
IVY  ZILIC. Total ' 

1906 	  120,584 	 ElaRA
IE

M
E

 

1907 	  134,108 5, 03.5 
1908 	  99,298 14,804 
1900   	 105,299 28,782 
1910   	 190,697 34, 760 
1911   	 08,413 46,315 
1912   	

k 101004 76, 925 

3 

1913 	  74, 106 83,214 
1914   	 44,510 91, 367 
1915   	 101,423 109, MA 252 
1916 	  7,503 141,286 168.206 10, 229 
1917 	  25,660 76,048 204,394 25, 209 

Ingalls, W. R., Lend and zinc in the United States, p. 314, 1908. 
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ROLLED ZINC. 

For many years nearly all the sheet zinc made in the United 
States was proohced by two of the older and larger companies—the 
Matthiessen & Hegeler Zinc Co., of La Salle, Ill., and the Illinois 
Zinc Co., in the adjoining town of Peru, Ill. Other companies, par-
ticularly the manufacturers of glass fruit jars having zinc tops, 
have rolled zinc for their own use, and some that furnilh sheet zinc 
to lithographers have also rolled their own zinc. The great demand 
since the beginning of the war for sheet zinc to line packing cases 
made for shipment overseas, especially cases containing munitions 
or other material that is likely to be affected by salt air, has led still 
other firms into the business of rolling zinc. In addition to the 
two companies mentioned specifically above the following firms 
now make rolled zinc: Ball Brothers Glass Manufacturing Co., 
Muncie, Ind.; Hazel Atlas Glass Co., Wheeling, W. Va..; New Jersey 
Zinc Co., Palmerton, Pa.; American Zinc Products Co., Greencastle, 
Ind.; Edes Manufacturing Co., Plymouth, Mass.; E. Phillips & 
Sons, South Hanover, Mass.; and The Platt Brothers & Co., Water-
bury, Conn. 

The United States Geological Survey has for many years col-
lected statistics showing the production of zinc, but while the output 
of rolled zinc was practically limited to that of the two companies 
in Illinois mentioned above the Survey could not publish statistics 
showing that output without disclosing individual business. The 
increase in the number of producers, however, has now made it 
possible to give these figures. A canvass of the industry bv the 
writer gives the statistics presented in the following table. ff the 
figures showing the exports, as published by the Bureau of Foreign 
and Domestic Commerce, are subtracted from the figures showing 
the production, the result will represent the domestic consumption. 
lt should be borne in mind, however, that the sheet zinc used by 
the Government in shipping munitions overseas is not reported as 
exported. 

Zinc rolled in the United States, 1915-1917. 

• 
1915 1916 1917 

Me sheets: 
Quantity 	 pounds.. 09,007, 725 65,626,170 75, 730,006 
Value 	  89, 744,026 112,280, 644 813, ft54, 133 
Averase value per pound 	  10. 141 60.157 SO. 183 

Boiler plates and special sheets: 
Quantity 	 pcsmds.. 2,582,856 3,198,003 6,000,203 
Value  	 8345,1in 1664, 814 81, 111,340 
Average  

ZAno str 	
value par pound 	  

ips: 
$O. 135 80. 177 /0. 161 

Quantity 	 pounds.. 20, 208,058 28,080, 106 35, 802, 652 
Value 	  12,937,213 35,008, no 85, 738 285 
Average value per pound 	  SO. 145 $O. 179 lb. te 

Total rolled sine 	 pounds.. 91, 778, 639 97,073, 968 118, 482, 951 
Total value 	  813,036, 811 817,853, 687 120, 704, 125 
Average value per pound 	  10. 142 SO. 184 10.175 
Rolle sine exported: 

Quai3tity 	 pounds . 	  2:1,024, 182 33,027,901 
slue   	 14,540, 146 $5, 730.792 

Al/wags value per pound   	 30. 181 10. 174 
Doznestio eansurnpthsa of rolled Linc 	 pounds. 	  72,019, 786 85, 401,980 

The New Jersey Zinc Co. made its firfit output in 1917, and the 
American Zinc Products Co. in 1918. Additions to capacity amount- 
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ing to nearly 50 per cent are being made at four of the principal mills 
to meet the increased demand for zinc for war uses and that which 
will result from the prevailing strong movement to find and establish 
new uses for sheet zinc and to extend the imesent uses. Every such 
extension, especially the substitution of sheet zinc for sheet copper 
and brass and for tin plate, will stimulate the zinc market and relieve 
to some extent the shortage of copper and tin. The War Industries 
Board ordered the use of sheet zinc instead of galvanized iron or 
steel for refrigerator linings, a use that was expected to require about 
10,000 tons of rolled zinc. Sheet zinc can also be substituted for 
galvanized iron in roofing, spouting, guttering, garages, household 
utensils, and hospital ware. 

Rolled zinc has always been quoted at so much per pound with dis-
counts and extras for different gages and special sizes and shapes. 
In 1914, according to Metal Statistics, the base price ranged from 7 
to 8.75 cents a pound. In 1915 the price began at 8.75 cents and rose 
to 33 cents on June 9, fell to 15 cents August 23, and rose to 23 cents 
at the end of the year. In 1916 the price reached 25.5 cents on April 
22, but dropped to 15 cents on July 11 and ended the year at 21 cents. 
In 1917 the base price of sheet zinc remained nearly stationary, de-
clining to 20 cents on April 25 and to 19 cents on April 26. On Feb-
ruary 15, 1918, the base price of zinc sheets was fixed by the Govern-
ment at 15 cents and the price of rolled zinc plates at 14 cents. 

Both the production and the value by classes of product given in 
the table are subject to slight correction because some producers that 
sell from a single base price do not keep their sales separated accord-
ing to classes of product (which are arbitrary anyhow) and were to 
that extent obliged to make estimates; others, who themselves use the 
greater part of their output, had to estimate values. But the total 
production, value, and average price given may be considered accu-
rate. The average price agrees closely with the average price shown 
by the exporters manifests. 

ZINC DUST. 

Zinc dust has been marketed by domestic smelters since 1910. The 
United States Zinc Co., at Pueblo, Colo.,•Was the first to prepare it 
for the market; the Grasselli Chemical Co. followed later; and one 
by one other companies began to save zinc dust, until in 1917 all the 
companies named below reported production, a small part of which 
consisted of " atomized " zinc dust made by subjecting a small 
stream of molten zinc to a blast of air. Some of these companies 
prepared zinc dust for the first time in 1914-1917 by reason of the 
high price of zinc dust consequent upon the inability of Belgium 
and Germany to export any to the United States. 

American Zinc & Chemical Co., Langeloth, Pa. 
Anaconda Copper Mining Co., Great Falls, Mont. 
Bartlesville Zinc Co., Bartlesville, Okla. 
Clarksburg Zinc Co., Clarksburg, W. Va. 
Grasselli Chemical Co., Clarksburg and Meadowbrook, W. Va. 
Illinois Zinc Co., Peru, Ill. 
Metals Disintegrating Co., New York, N. Y. 
National Zinc Co., Bartlesville, Okla., and Springfield, Ill. 
New Jersey Zinc Co., Palmerton, Pa. 
United States Smelting Co., Altoona, Kans. 
United States Zinc Co., Pueblo, Colo. 
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The following table gives the output of zinc dust since its first 
production in a commercial way in the United States: 

Zinc dust produced in the United States, 1910-1917. 

Short tons. Short tona. 
1910 	  69 1914 	  1,004 
1911 	  254 1915   	1,755  
1912 	  490  1916 	  2, 609 
1913 	 423 1917 	 	 5, 913 

As will be seen from the table of imports of zinc dust given on 
page 871, the imports fell oif about two-thirds in 1915 and were still 
smaller in 1916 and 1917, on account of the increased domestic pro-
duction. 

ZINC PIGMENTS. 

Zinc forms the base, either in whole or in part, of four white 
pigments—zinc oxide, leaded zinc oxide,_zinc-lead oxide, and litho-
pone. All of these may be and in the United States the first three 
usually have been made directly froni zinc ore. No zinc-lead oxide 
has been made since 1909, when the plant at Canon City, Colo., 
was closed. The output of zinc oxide and leaded zinc oxide has not 
been disclosed, as it was confined to one very large producer and sev-
eral smaller ones. 

Lithopone is an intimate mixture by chemical precipitation of 
zinc sulphide and barium sulphate. It may be manufactured from 
zinc ore, or zinc oxide, but in the United States it is generally made 
from zinc skimmings, zinc ashes, and scrap zinc. The production 
of lithophone is growing rapidly, as is shown in the following table. 
The figures for 1906-1914, inclusive, represent marketed product and 
those for subsequent years give the total quantity produced. 

Lithopone produced in the United States, 1900-1917, in short tons. 

1900 	  4,300 1912 	  24,220 
1907 	  10,275 1913   29, 685 

	

1908   8, 292 1914   32,819 

	

1900   14, 847 1915    43, 422 
1910.     12, 6.55 1916 	  58,196 
1911 	16,866 1917 	  64, 260 

The zinc content of the various pigments made in the United 
States from ore, both domestic and foreign, for the period 1908-1917, 
is given in the table below. On page 860 a portion of the secondary 
zinc recovered in the form of pigments is given. 

Primary zinc content of zinc pigments made in the United States, 1908-1917, 
in short tons. 

1908    48,004 1913 	  70,622 
1909 	 54,139 1914   70,619 

	

1910    50, rn2 1915   79,572 

	

1911    46,122 1916   90,270 
1912.    64, 032 1917 	  07,573 

SECONDARY ZINC. 

By the ordinary method of galvanizingt  in which the material to 
be coated is dipped into a bath of molten zinc, there is a great loss of 
zinc in the form of semioxidized skimmings and of hard zinc drosses, 
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consisting of the alloy formed by the zinc with the iron of the tank 
and the iron of the article that is being galvanized. The larger 
galvanizing plants have furnaces to resmelt these skimmings and 
drosses and to recover the zinc. There are also many small plants 
and some large ones which make a practice of buying galvanizer's 
skimmings and drosses and of recovering the zinc. A considerable 
quantity of old metal in the form of various alloys of zinc with 
copper and other metals is also worked over and brought up to the 
desired composition by the addition of new metal. At almost every 
brass foundry and machine shop in the country it is the custom to 
remelt and use brass filings, grindings, and scrap copper and brass, 
and it is manifestly impracticable to attempt to take full account of 
such material. Some of the zinc smelters running on ore find it 
advantageous to work in a quantity of secondary material, because 
the loss of zinc in distillation is practically a fixed quantity per 
charge, whether the charge is of low or high tenor. If secondary 
material high in zinc is mixed with low-grade ore, the loss per unit 
of metal recovered is thereby greatly lessened. Where this is done 
the smelters make proper returns to the United States Geological 
Survey, and in these reports prior to 1907 account has been taken 
of such production, the output being recorded as dross or secondary 
zinc. As such metal has been recovered by redistillation, it is prac-
tically indistinguishable in quality from zinc of ordinary grades 
made from ore. Several secondary smelters recover zinc from 
drosses by redistillation, and these plants are included in the list of 
smelters on a later page. In the table below the secondary zinc re-
covered by redistillation is separated from that recovered by remelt-
ing. The canvass of secondary smelters was made by J. P. Dunlop, 
of the United States Geological Survey. 

Secondary zinc produced in the United States, 191E-1917, in short tons. 

1912 1913 1914 1915 1916 1917 

Secondary zinc, redistilled 	  26,064 25,991 20,545 29,764 29, 653 II 1
1'  

Id
  .17

  4
0

412.  
W

O
  •■• 	

K
O

 

Secondary zinc, remelted 	  26.187 21,014 23,421 23,136 21,057 
Recovered zinc in alloys, excluding old brass re-

melted 	  3,912 3,743 3,914 5,300 2,600 
Reoovered sine in remelted braes 	  28.426 25,823 21,759 34,376 Al, 700 

Secondary zinc recovered as metal 	 84,589 79,570 71,642 92,575 113,000 116,300 

fleoondary zinc recovered in pigment 	 4,619 3,705 6,535 8,323 8,749 0,264 
Secondary zinc recovered in zinc chloride ' 	 4,905 6,253 6,429 7,800 6,319 6,248 

Total seoondary zinc 	. 94,111 89,528 84,007 105,758 130,000 132,000 

o These figures include only the quantity of zinc chloride used in wood preservation and were furnished 
by courtesy of the Forked Service, I)epartment of Agriculture. 

COMPARISON OF PRODUCTION BASED ON SMELTER AND ON MINE 
REPORTS. 

The figures of the production of domestic zinc given in the fore-
going pages are compiled from reports from individual zinc smelters. 
Since 1901 statistics of the production of the more valuable metals 
in the Western States have been obtained by the United States 
Geological Survey from reports of individual mines, and since 1907 
this compilation has been extended over the whole country. In order 
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to put the smelter production on the same ba.sis as the mine figures, 
all the zinc which is manufactured into pigments directly from ore 
(exclusive of the quantity in zinc oxide manufactured from metallic 
zinc, the inclusion of which would entail its duplication in the totals) 
is added to the production of metallic zinc. The zinc dust (" blue 
powder " only, not " atomized " zinc dust—made from metallic zinc—
for the reason given above) produced during the year is also in-
cluded here. The zinc recovered from secondary sources is excluded, 
for it has already been once reckoned as zinc. These facts must be 
borne in mind in comparing the subjoined table with the table show-
ing the production of zinc. 

Compart.tom of production of dawdle zinc by amettara and by mines, 1907-1917, 
in Mort tons. 

Year. 

Totals coot- 
piled from 
smelter re- 

ports. 

Totals com- 
plied from 

mine 
reports. 

Smelter 
excess. &ICBM 

1907 	  280,676 250,951 21,725 	 
1968 	  20603u, 234, 526 3,564 	 
1909 	  253,173 sas,4n 	 32,250 
1910 	  303,139 327,712 	 24,573 
1911 	  315,029 345,28n 	 30,231 
1912 	  336,783 378,816 7,967 	 
1911 405, 289 405,416 1, 873 	 
1914 	  421,672 405,95e 17,713 	 
1915 	  539,074 588,491 	 47,417 
1918 	658,075 705,317 	 47,242 
1917 	  666,004 713.359 	 26,755 

4,521, 544 4,668,230  	146,688 

The smelter totals represent actual recovery and are found by 
summing up the total production reported by all companies and cal-
culating all pigments and zinc dust back to equivalent metallic zinc 
on the basis of average analysis of product. In compiling the mine 
totals each producing operator is requested to report actual quantity 
of zinc ores and concentrates shipped, and from these returns the 
zinc content is reckoned by assay value. From that zinc content 10 
to 20 per cent, according to the character of the ore, is deducted for 
smelting losses, and the sum of the remainders thus obtained from 
all the _producing properties in each State gives the total for the 
State. Where the ore is concentrated at a custom mill„proper allow-
ance is also made for the loss of metal in the process. It is clear that 
by either method the correctness of the totals is dependent upon 
complete and correct returns from each producing mine and smelter. 
It is further essential to the correctness of the mine totals that the 
assay content and the theoretical recovery be correctly estimated. 
The totals, as compiled from smelter reports and from mine reports, 
respectively, should be in reasonable agreement. As a matter of fact, 
for any year they show considerable divergence. These discrep-
ancies, giving rise to " smelter excess " or " mine excess," may be the 
result of one cause or of a combination of causes, among which are 
lag in the smelting of the ore, resulting in accumulation of ore stocks 
at the smelters; lag in the mining, owing to which the smelter de-
pletes its ore stocks; error in calculating metallic content from assay 
and in estimating recovery. 
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The smelter reports give the exact annual production of zinc and 
serve as a check on the mine production, and they also give the form 
in which the zinc was recovered, whether as metal or as pigment. 
For more exact statements of distribution of zinc production ac-
cording to origin, recourse must be had to the reports of production 
by mines. 

=NE PRODUCTION. 

Mine production of rine in the United States, 1908-1917, in short tons. 

State. 1908 1909 1910 1911 1912 1013 1914 1915 1916 1917 

Arizona 	 339 2,989 2,742 2,231 4,379 4,714 4,896 9,210 9,9 10,447 
Arkansas 	  005 510 991 654 748 478 618 3,209 6,515 6,661 
California     	1,404 2,173 629 195 6,547 7,628 5,435 
Colorado 	  15,055 25,605 38,545 47,334 66,111 59,673 48,337 52,297 67,143 60,158 
Idaho 	  19 676 2,803 4,170 6,953 11,587 21,006 35, c77 43. 253  30. 927  
Illino1a 	  1,717 2,1E3 3,549 4,219 	4,005 2,236 4,811 5,534 3,404 4,267 
Iowa 	  395 to 96    	 21 18 
Kansas 	  14,119 11,445 13,229 10,272 10,633 10,0s8 11,234 14,365 12,448 20,249 
;roguery   	56 6 158 491 327 230 764 1,096 751 
lessourl 	 107,404 130,162 128,589 122,515 136,551 124,933 105, WI 138,360 155,900 132,913 
MOritall& 	  820 4,680 15,819 21,015 13,459 64,337 50,790 93,573 114,630 93,130 
Nevada 	  558 1,507 1,354 1, 774 6,681 7,210 6,490 12,188 16,222 11,154 
New /impairs      		 15 6 24 26 45 
New Jerry 	 67,165 83,610 68,578 77,445 69,755 72,156 74,253 116,618 112.010 120,846 
New Nexico.. 	 1,788 6,543 9,044 5,129 6,783 8,232 9,202 12,702 18,285 15,100 
New York     	 81     	2,455 4,507 5,192 
North Carolina.      	 142 10 	 
Oklahoma 	 4,529 7,806 6,394 5,130 5.759 11,664 13.992 14,314 28,754 85,835 
Tennessee. 	 344 596 966 1,127 2,191 5,5v3 10,425 16,461 26,428 28,498 
Texas 	  18     	 119 315 108 15 116 11 
Utah 	  730 4,930 8,184 8,920 8,534 9,429 7,995 12,148 14,781 10,643 
Virginia. 	  705 58 794 1,032 249 2,719 174 1,267 2,276 1,703 
Washington 	 10     	 122 847 598 
Will0C1301. 	  18,205 23,152 25,927 29,723 83,050 33,110 31,113 41,403 56,803 59,742 

234,526 4,  4.M 327,712 345,200 373,816 405,426 405,959 585,491 703,317 723,350 

The following table shows for each zinc-producing State the total 
quantity of zinc ore produced and the output of each kind of zinc-
bearing ore. The corumn headed "All other ore " includes lead ore, 
copper ore, copper-lead ore, and dry or siliceous ore, no zinc of con-
sequence being recovered from any of them except in California and 
Colorado. " Dry " ores produced in Colorado in 1917 contained 
1,549 short tons of recoverable zinc. Copper-zinc ores produced in 
California contained 3,459 tons of recoverable zinc. These ores, how-
ever, were concentrated from parts of the ore from certain counties 
and were not distributed through the whole of the "All other ore" 
credited to those States in 1917. The total crude ore yielding either 
gold, silver, copper, lead, or zinc is given for each zinc-producing 
State, so that a comparison may be made of the relative extent of 
deep mining operations for all five metals in these States, the quan-
tity of crude ore raised being the best measure for this purpose. 
The table discloses the fact that Missouri produced a little more than 
one-fifth of the crude-ore output of the zinc-producing States, her 
production being 17,024,000 short tons of crude ore, of which 
11,136,100 tons was zinc-lead ore. Exclusive of iron ore, this was 
the largest production of metalliferous crude ore in the United 
States. Next in rank was Arizona, with 15,770,193 tons of crude 
copper ore; Utah ranked third, with 15.358,481 tons of crude ore. 
Michigan, which formerly ranked second in quantity of crude ore 
raised, was fourth in 1917, with 12,400,723 tons. 
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All other ore. Total. 

Re- 
cover-

Crude able 
ore. sine 

COD- 
tent. 

Crude 
Or0. 

Re-
cover-
able 
sine 
con-
tent. 

ine-lead ore. 

Rate. 

Pereentage ot total 
sine derived f rom 
each kind of ore  

2, 514,133 723, 	9. 0 21, 812, 486 432,083 2.2 60,188, 	5,471 84,515,479 713,359 

100.0 0.8 
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The table gives also the quantity of recoverable zinc contained in 
the crude ores of each State and the quantity of zinc recovered from 
each kind of zinc ore. The percentage of recoverable zhic contained 
in the zinc ore and the zinc-lead ore of each State is also shown. 
The recoverable zinc content of crude-zinc ore ranged from 42.4 
per cent for a small quantity produced in California down to 2.1 
per cent in Tennessee; the Western States show uniformly the higher 
percentages. The zinc-lead ore of Missouri averaged 1.2 per cent of 
recoverable zinc-the leanest average shown by zinc-bearing ore 
worked in any State in 1917. The average recoverable zinc content 
of the zinc ore of the United States in 1917 was 9 per cent, and of the 
zinc-lead ore was 2.2 per cent. Of the total mine production of 
zinc in 1917, a quantity corresponding to 31.7 per cent was derived 
from zinc ore, 67.5 per cent from zinc-lead ore, and 0.8 per cent from 
all other ores. The figures of mine production of zinc are taken 
from the chapters on gold, silver, copper, lead, and zinc (mine pro-
duction) in the various States, as indicated in the prefatory note. 

Mine production of zinc in the rn:ted States in 1917, in short tons. 

Arbon* 	  
Arksnms 	  203, 	6, OH 3.3 	 

62,839 5, 	8.5 	49,071 4,738 9. 7 15,658,283 	400 15, 770,, 1930  12: 1271  

California 	 63 42.4 	26,501 1,924 7.3 2,976,624 3,4 	3,003,"• 5,436 
Colorado 	  140,4 	23,791 16. 	412,371 34,81 	8.4 2,135, 	1 	2,688,71. 60,158 
Idsho 	19, 	6, 	28.1 1,118,07 34, 	3.1 1,4321,163 	 2,758, 507 39,927 
Illlnds   	327, 1 4,267 	1.3 	(44 )   a 327,341 4,287 
Iowa 	 141,111 	1 	1.  	 bi,•11 	18 
Kinser.  	 903, 1 ' 20,24 	2.2 	 903, •, 20,249 
Kentucky 	9,144 	751 	8.3 	 (4)   a bg, i,i 	751 
kormouri.     11,136,111 132,91 	1. 5,887,   17,024, 11 132,918 
Montana 	, 	17,01 	 726, -: i 76,051 10. 6,322, 	ea 6,307, 1M 93,130 
Nevada.. 	18, 	5, 	32.1 	27,943 5,245 18. 6,427,133 	 6,473, 51 11,154 
New Hampshire. 	 3,#41 	45 1.5 	 3, 1 1 1 	45 
New Jersey 	 727, 4 120 	16.  	 727, 496 120,846 
New Mexico. 	 135,1 14, 	10. 	10, 	e94 6.4 4, 430,   4, 57e, 027 15,100 
New York.  	47, 961 6,192 10.  	 47,961 6,192 
Oklahoma.     3„ 41 85,835 2.4    3,523,203 85,835 
Tsunamis. 	 883,341 18, 	2.1 	61, ., . 10,259 16. 	589,004 	 1,533,968 28,498 
Texas. 	I 	11 27.5 	 52,342  	52,383 	11 
Utah 	6, ;% 	1,83228. 	421,704 8,811 	2.1 14,930,242 	 15,358,481 10,643 
Virginia. 	. I I 	 33.1 	34,211 1,375 	4. 	350 	36,551 1,703 
Washington- 	114 	22 19.3 	14,953 	87 	3. 	157,032 	172,119 	898 
Wimonsln 	  3,014, : I 1 59,742 2.     3,014, 800 59,742 

• Exclusive of fluorspar. Estimated 

• Mining districts are established with little heed to the artificial 
restrictions of political boundaries and may include parts of adjacent 
States. The following table has been compiled to show the produc-
tion of zinc in the principal districts so that they may be compared 
as to extent of zinc mining operations, as shown by the output of 
crude ore; as to character of ores, whether sulphide or oxidized; and, 
finally, as to relative rank as zinc producers. 
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Districts in the United States producing more than 1,000 short tons of recoverable zinc in 1917. 

District. State. 

1917 1915 

Crude sine- 
bearing ore 

sold or 
treated 
(short 
tons). 

Shipping ore and concentrates (short tons). 
Total 

reoovera- 
ble zino 
content 
(short 
tons). 

Percent- 
age of 

total pro- 
duction. 

Total 
recovera-
ble zinc 
content 
(short 
tons). 

Total 
quantity. 

Sulphides. 

Quantity. 

Carbonates and 
silicates. 

Rpeovera- 
ble zinc 
content. 

Quantity. 
Recovera- 
ble sine 
content. 

1. Joplin 	  

2. Franklin Furnace. 	  
3. Butte 	  

4. Upper Mississippi Valley 	  

5. Coeur d'Alene 	  
5. Leadville 	  
7. East Tennessee 	  
S. Other Colorados 	  
9. New Mexico 	  

10. Yellow Pins 	  
11. Walloped (Union Basin) 	  
12. Northern Arkansas 	  
18. Edwards 	  
14. Shasta 	  
15. Park City 	  
18. B 
17. S lenalr= 	  e 	choo 
18. Southern Virginia 	  
19. Cerro Gordo 	  
20. Cataract 	  

AU other districts 	  

Total for United States 	  

Irinoori 	  
Canzas 	 

Oklahoma 	  

New Jersey 	 
	  Montana 	  

{

Wisconsin 	  
Illinois 	  
Iowa 	 

Idaho 	  
Colorado 	  
Tennessee 	  
Colorado 	  
New Mexico. 	  
Nevada 	  
Arizona 	  
Arkansas 	  
New York 	  
California 	 
Utah 	  

do 	  
do 	  

Virginia 	  
Plifornia 	  
Montana 	  

3,447,850 
903,400 

3,528, ZO 

262,095 
38,787 

159,780 

231,402 
38,766 

159,566 

121,742 
20,243 
85,744 

30,833 
21 

124 

10,988 
7 

45 

132,730 
30,249 
85,789 

	

18.8 	 

	

3.8 	 

	

12.0 	 

7,874,460 480,662 429,634 227,728 30,838 11,040 238,7611 33.4 154,544 

777,496 
892,363 237,027 

609,263 	 
237,027 

 	809,282 
90,158 	 

120,846 123,845 
90,158 

17.0 
12.6 

115,516 
93,231 

3,014,800 
327,340 

600 

225,216 
18,221 

ea 	 

223,915 
18,221 

59,190 
4,287 	 

2,300 

60 

552 

IS 

59,742 
4,267 

18 	 

& 4 	 
.6 	 

CD 

Pi 
(-1 

3,342,740 244,497 242,137 63,457 2,380 570 54,077 90 45,937 	L11 

1,125,605 
218,183 
939,052 
195,178 
146,028 
38,555 

101,796 
203,600 
47 951 

187;148 
133,231 
175,378 
47,11,53 
44,000 
6,400 

17,965 

113,802 
218,183 
57,108 
78,511 
52,573 

26,809 
17,969 
12,465 
11,250 
8,211 
8,880 
4,970 
9,700 

8,081 

	

34,385 	 

	

6,400 	 

113,802 
148,945 
35,708 
76,511 
02,578 

25,309 
918 

12,430 
11, 

8,880 
4,870 
2,841 

5,081 

19,568 
13,302 

482 

761 

	

38,862 	 

	

24,330 	 

	

15,100 	 

	

8,554 	 

	

8,192 	 

	

8,180 	 

	

2,601 	 

	

2,302 	 

	

1,769 	 

	

1,578 	 

59,238 
31,405 

34,385 

17,053 

5,859 
6,400 

10,558 
10,295 

10,267 

6,209 

942 
1,685 

38, 8132 
30,127 
28,498 
24,330 
15,100 
10,257 
8,564 
6,081 
5,192 
8,160 
2,601 
2,302 
1,709 
1,703 
1,685 
1,678 

5.5 
4.2 
4.0 
3.4 
2.1 
1.4 
1.2 
1.0 
0.7 
0.5 
0.4 
0.3 
0 3 
0.2 
0.2 
0.2 	 

34,843 

	

36,212 	1••• 15,451 
12,489 
12,691 
10,580 
8,091 
3,209 
2,455 
4,199 

	

3,835 	r" 
2,745 
1,412 
1,287 
2,328 

15,447,110 2,285,287 1,477, 446 523,915 807,821 172,413 

 	713,359 

696,328 
17,031 

97.8 
2.4 

574,70 
11,742 

100.0 585,491 

Red CO, Breckenridge, Eureka, and Elk Mountain. 	 Includes carbonates. 
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865 ZINC. 

ZINC-REDUCTION PLANTS. 

ELECTROLYTIC PLANTS. 

Electrolytic L'inc plants in the United States and Canada at the end of 1917. 

Company. Location of plant. Daily capacity. Remarks. 

UNIT= Mara. 	• 

Americium Smelting & Relining Co. Murray, Utah 	 Experimental... Operated in 1916; idle in 
1917. 

Anaocada Copper Mining Co.__ Anaconda, Mont 	 25 tons 	 Idle in 1917. 
Do 	  Great Falls, Mont 	 150 tons 	 Operated in 1917. 

Basin Salvage Co 	  Basin, Mont. 	 Experimental... Do. 
Ducktown Sulphur, Copper & Isabella, Tenn. 	 1 ton 	 Experimental in 1917. 

Iron Ca 
Electrolytic Zinc Co 	  Baltimore, Md 	 10 tons 	 Operated in 1917. 
Judge Mining & Smelting Co 	 Park City, U tah 	 15 tons 	 Do. 
Mammoth Copper Mining Co 	 Kennett, Calif. 	 25 tons 	 Began production Oa 

Mbar, 1917. 
River Smelting & Raking Co.... Keokuk, Iowa. 	 10 to= 	 Operated in 1917. 

CANADA. 

Consolidated Mining & Smelting Trail, British Columbia. 50 tons 	 Operated in 1917. 
Co. (Ltd.). 

Zino Co. (Ltd.). 	  Shawinigan 	Falls, 
Quebec. 

tons 	 Do. 

French Complex Ore Reduction Frank, British Colum bia  Experimental 	 Do. 
Co. 

The output of electrolytic zinc in the United States in 1917 was 
26,910 short tons, of which 25,209 tons was made from ore and 1,701 
tons was refined from prime western metal. The output in 1916 was 
12,916 tons. 

The output in Canada in 1917 was 9,985 tons, as compared to 2,974 
tons in 1916, the first year of production. 

95186*—R R 1917, -rr 1-55 
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AIMAXSAIS. 

Arkansas Zino & Smelting Corporation 	 
Athletic Mining & Smelting Co 	  
Fort Smith Svelter Co 	  

001,011ADO. 

United States Zlno Co 	  

MUNCH& 

14.14W130411 MtVJ (14,f,gn40$01$ (A) 	  
4 .0.1irie$1* Z100;40440 . . 	  
GMAtiy . Iln d . (A) 	 
Ilswdar 	Cu.-  4)• 	• • 
Tlibrkolatie:,C.4t.f.). • - . • 
Itettliitieots de *obit Vint 01). (A) 	  
dlowori SirdtIO - • • - 	  
VAtokt. IWO% 214,114:tAyit,..,: 	  
Noirmai Zavt*. (KO. < 	  
Itobert tomio:rifte4 Am4 Ca. (A) 	 
(*svioValtpw:C*.,. 	  

TIMIAMA, 

Ore.sselli Chemital Co (A ) 	  

LAMM S. 

American Spelt& Co 	  
American Zino, Load & Smelting Co 	 

Do 	  
Chanute Spolter Co 	  
Cherokee Smelting Co 	  
Edgar Zino Co 	  
Granby Wining & Smelting Co 	  
lola Zino Co 	  
JoplinOre & S taw Corporation 	..... 
Lanyoa Smel Co 	 
Owen Zinc Co 	 
Pittsbmg Zino Co 	  
Prime Western Spatter Co. (A)d 	  

Do 	  
United States Smelting Co 	  

Do 	  
Do 	  

Weir Smelting Co 	  

866 
	

MINF.RAT,  RESOURCES, I917—PiLle I. 

ZINC SZELTERS. 

The following table gives the zinc-smelting capacity of the United 
States on December 31, 1916, and June 30, and December 31, 1917, 
aS well as the retorts under construction or conteinplated at the end 
of the year. The plants marked "A" operate sulphuric-acid plants, 
either at the smelter or elsewhere, as indicated in the footnotes. 

Zino smelters in the United Mates, 1916 and 1917. 

location of works. 
Retorts 
at end 
of 1916. 

Retorts, 
June 20, 

1917. 

Ratcrts 
at end a 1917. 

Van Bunn 	 3,900 
Fort Smith 	 
	do 	  2,500 

3,700 	7,424 255 
101111110■1111c 

Pueblo 	  1,984 	2,290 1, WS 

Mahon 	 
Collinsville. 	 
East St. Louis 	 , 
DI/31TM) 	 
Peru 	  

3 

Ls Sane 	  
Beckemeyer 	 
Dental 	  

eld 	 
Pillirlibero 	 
Sandoval 	 

OM NMI 47,500 

Terre Haute 	 3,3S0 

Pittsburg 	 

ags E1F  13
1  

Cane 	 

Charm 	  
Bruce 	  
Cheeryvsle 	 
Neodesha 	 
Conereto 	 
Pittsburg . . 	 
	do 	  

1 1 

E 

Cane 	  
Pitts 
lois 	  
Gsa 	  
Altoona 	  
lots 	  
La liarpe 	 
Wdr 	  

ut  800 	44,308 SS,272 

• The Ward point zinc Co. also operates in odd plant at Mineral Point, Wis. 
h The National Zino Co. has sinocousting furrows at Argentine, Kans., where the snlphtwarases are 

Milked in an acid plant, the roasted concentrates being shipped to the smelter at Springtleld, 
r Plant dismantled. 
gt The Prime Western Spelt& Co. has rousting termer end en sold plant at Tiltonville, Ohio. 
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ZINC. 	 867 

Sim smelters in the United State4, 1916 and 1917-Continued. 

Locaticm of works. 
Retorts 
at end 
of 1916. 

Retorts, 
June 30, 

1917. 

Retorts 
at end 
of 1917. 

XESSOCIT. 

Edgar Zinc Co  	 St. LOU1•1 2,000 1,962 1,983 
Missouri Zino Smelting Co  	 Rich Hill 	 448 448 448 
Nevada Smelting Co 	  Nevada 	  672 672 672. 

3,120 3,102 3,102 

OKLAHOMA. 

Bartlesville Zinc Co 	  Bartlesville 	 6,336 6,3313 6,3311 
Do 	  Blackwell 	 9,600 9,600 9,600 
Do 	  Collinsville 	 13,440 12,440 13,440 

Bartlesville Zino Co. (Lenyon-Starr plant). 	 Bartlesville  	3,456 3,456 3,456 
Eagle-Picher Load Co 	  Henryetta  	4,000 4,000 4,(K10 
Hearyetta Spatter Co   	do. 	 3,000 3,0e0 3,000 
Kum Speller Co. 	  K usa 	 7,720 7,720 7,720 
Natinnal Zino Co. 	  Bartlesville 	 4,970 4,270 4,970 
Oklahoma Bpsher Co  	 Kum. 	  1,6C0 1,600 1,ano 
Quinton Spotter Co 	  Quinton 	  1,344 2,016 2,016 
Tube Foal & Manufacturing Co 	  6,232 6,232 6,232 
United States Smelting Co 	  Cheootah 	 5,120 5,120 5,12() 
United States Zino Co 	  Band Springs. 	 3,000 10,922 14,000 
Weetern Spatter Co 	  Henryetta 	 2,400 	 2,648 

77,218 78,482 78,138 

PINNSTLTANIA„ 

American Steel & Wire Co. (A) 	  Dances  	 9,120 9,120 9,120 
American Zino & Chemical Co (A) 	  Langeloth. 	 7,296 7,296 7,296 
New Jersey Zino Co. (of Pennsylvania) 	 Palmerton 	 7,200 7,200 7,200 

won. morns. 

23,616 21,616 23,610 

Clarksbms Zino Co. 	  Clarksburg 	 3,648 3,648 3,648 
Orasselli Riamimi Co. (A )s 	•  do 	 5,760 5,760 5,740 

Do 	  Meadowbrook 	8,544 8,544 8,544 
United Zino Smelting Corporation (A)  	Moundsville. 	 1,728 

17,952 17,952 19,680 

219,418 224,778 220,960 

PLANTS WITS SPSCAL EZTORTs.5 

Eastern Zino Racking Co  	 Brooklyn, N. Y 	 8 16 26 
John Finn Metal Works 	  San Francisco, Calif... 2 2 2 
Michael Hayman & Co 	  Buffalo, N. Y 	 12 12 12 
M. M. B. Metal Co 	 
Trenton SMSIting & Redoing Co 	  

	  Trenton, N. J 	 
	do  	

21 
tie 

15 
SO 

23 
eo 

William Cramp & Sons Ship & Engine Building Philadelphia, Pa 	 32 32 82 
Co. 

Total large retorts   	 171 157 143 

The Gressel! Chemica/ Co. operates acid plants in connerticm with Its sine-roasting furnaces at Ors-
sell, Ind., Cleveland, Canton, and Lockland (near Cincinnati), Ohio, and Newcastle, Pa., the roasted 
sine emieentrates being shipped to the smelters at Terre Haute, Ind., and Clarksburg and Meadowbrook, 
W. Va. 

Slane graphite retorts yielding 600-800 pounds of Lino per charge. 

The foregoing list includes a few retort smelters that treat only 
secondary materials, such as zinc ashes, skimmings, and galvanizers' 
drosses; also a few that recover about equal quantities of zinc from 
ores and from secondary materials, as well RS several more that treat 
minor quantities of secondary materials. Several other zinc-smelt-
ing plants in the country obtain zinc by the distillation of zinc ashes 

• 
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and drosses in large graphite crucibles and condensers somewhat 
similar to those used in the Faber du Faur furnaces for recovering 
zinc from the zinc crusts in lead desilverization. These are given 
at the bottom of the list. 

ZINC-SMELTING CAPACITY AND CHANGES IN 1917. 

Ths number of retorts at zinc smelters at the end of 1916 was 
219,418, and 13,682 additional retorts were being built or were 
planned, making a total of 233,050. The number of retorts on June 
30, 1917, was 224,778, and 11,944 additional retorts were being built 
or were planned, making a total of 236,722. Of the total number 
of retorts at smelters on O'une 30, only 189,561 were reported to be in 
operation. Of the total 220,960 retorts at the end of the year, 132,794, 
or 60 per cent, were reported in active operation on December 31, 
1917. 

Three zinc smelters, having 7,584 retorts, were completed in 1917. 
These were the plant of the Athletic Mining & Smelting Co., at Fort 
Smith, Ark., the plant of the Grasselli'Chemical Co., at Terre Haute, 
Ind., and that of the United Zinc Smelting Corporation, at Mounds-
ville, W. Va. The last plant was designed for 6,912 retorts, but only 
1,728 were completed and these were not operated until 1918. The 
acid plant was in operation in 1917, however, the roasted concentrates 
being smelted at the Clarksburg plant. Another acid unit is 
planned. One block of 840 retorts was still under construction at 
Terre Haute at the end of 1917. A block of 800 retorts was added 
by the Illinois Zinc Co., at Peru, Ill., and another of the same size 
was added to the East St. Louis plant of the American Zinc, Load & 
Smelting Co. A block of 672 retorts was added at Quinton, Okla. 
In spite of the addition of more than 10,000 retorts the total at the 
end of 1917 was 220,960 retorts as compared with 219,418 at the close 
of 1916, a very small net increase, owing to the dismantling of sev-
eral smelters in Kansas. It is difficult to ascertain at this time 
whether a zinc smelter is temporarily or permanently abandoned and 
hence retort totals are to a certain extent unreliable. Announce-
ment has recently been made that the historic plant of the Edgar 
Zinc Co., at Carondelet, a surburb of St. Louis, Mo., is closed, never 
to be reopened. This, a combination of the plants of the old Glen-
dale Zinc Co. and the Carondelet Zinc Co., was one of the first zinc 
smelters to be built in the Mississippi Valley. It is likely that many 
other plants in Missouri, Kansas, and Oklahoma, now idle, will never 
be operated again. 

TRADE CONDITIONS. 

WORLD'S PRODUCTION. 

Owing to the disturbed conditions in Europe, complete figures of 
the world's production of zinc in 1914-1916 can not he given. It is 
hoped that better figures will be available for the chapter on zinc 
for 1918. 

EPA7-002135 



DOCUMENT INFO 

EDFolder: 	D:\Question 09\Presentation Cited 
Docs\US Smelting\ 

Filename: 	1918 Mineral Resources of US- Zinc 
Smelters.pdf 

DOCUMENT INFO 



i• 
-. 

..- 0 • "". ,_ . ...., , ... 	••■• 	.. 
r ik," i  1-- ) • 	( . -..../ 	. . 	. 	 ■ 	r 

DEPARTMENT OF THE INTERIOR 	- 
ALHERT B. FALL, Secretary 

UNITED,STATES GEOLOGICAL SURVEY 
GEORGE OTHI S1UTH, Director 

MINERAL RESOURCES 
OF THE 

UNITED STATES 

1918 

C. F. LOUGHUN 
Gm/Wm to Chore,. INvidoo of Mom! Roossroso 

PART I—METALS 

G. F. LOUGHLIN, Geologist in Charge 

a/ 

WASHINGTON 
GOVERNMENT PRINTING OFFICE 

1921 
,)c. 	 EPA7-002136 



ZINC. 

(GENERAL REPORT.) 

By C. g. SIEBENTHAL 

SUMMARY. 

Zinc produced and consumed in the United States, 1917-18, in short tons. 

1917 1918 

Production of priinary dim a 
Frani domestic ore 	  RH, UN 492, 405 
From foreign ore  	 84,076 25,5 

000,873 517, 927 
Production of secondary zinc: a 

10, 835 

 

Redistilled 	  9,913 
Remelted 	  14,565 17,100 

700,973 515, 036 
Apparent consumption of primary zinc 	  413,643 423, 793 

a " Primary zinc," which is produced directly from ore, is here distinguished from "secondary zinc," 
which is obtained by refining zinc ashes, s , drosses. and old metals. The statistics of secondary 
zinc are given on page 1034. Wherever in this report the word "zinc" is used without qualification 
it means primary zinc. 

The production of primary zinc from domestic ores in 1918 was 
492,405 short tons, valued at $89,618,000, based on the average 
selling price, as compared with 584,597 short tons, valued at 
$119,258,000, based on the average sfing price, in 1917—a decrease 
of 92,192 tons, or nearly 16 per cent, in quantity and of 829,640,000, 
or about 25 per cent, in value. 

INTRODUCTION. 

An estimate of the production of zinc in the United States in 1918 
was published on January 2, 1919. That estimate was based on 
reports from every zinc smelter in operation in 1918, which included 
actual production for the first 11 months of the year and an estimate 
of the production in December. The final figures of the produc-
tion of zinc in 1918 were published June 9, 1919, and in somewhat 
greater detail in the " Preliminary report on the mineral resources 
of the United States in 1918," published August 7, 1919. The present 
report contains, in addition to the statistics given in that statement, 
tables and curves showing production, value, consumption, imports, 
exports, and prices for a period of years. Some historical data 
showing how the zinc industry was affected by the war are also in-
cluded. A change in the statistics for 1916 is necessitated by the 
discovery that 887 tons of zinc reported as recovered from secondary 

1027 
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1028 	MINERAL RESOURCES, 1DIS—PART I. 

material was in reality derived from drosses made in reducing ore 
in the plant itself and hence, never having been reckoned as metallic 
zinc, was primary zinc. 

The statistics of production of zinc in this country in 1918 have 
been compiled by the United States Geological Survey from con-
fidential reports submitted by each zinc-smelting company in opera-
tion during the year. The statistics of the recovery of secondary 
zinc were also collected by the Geological Survey. The statistics of 
domestic consumption are taken hi part from the smelter returns 
and in part from the records of the Bureau of Foreign and Domestic 
Commerce, of the Department of Commerce, and the statistics of 
foreign production are compiled from the sources indicated in con-
nection with the tables here presented. 

PRODUCTION. 

TOTAL PRODUOTION. 

The smelting of zinc in the United States began in an experi-
mental way in 1858,' and regular production began in 1860 at the 
Lehigh Zinc Works in the East anoi at the Matthiessen & Hegeler 
Works in the West. Between 1864 and 1870, 9 or 10 other zinc 
smelters were established. Annual statistics have been collected 
by the United States Geological Survey since 1882. The progress 
of the zinc-smelting industry since that time is shown in the follow-
ing table: 

Zinc produced in the United Stales from domestic and foreign ores, 1882-1918, in 
short tons. 

Year. 
From 

foreign 
ore. 

From 
domestic 

Ore. 
Total. Year. 

F'rom 
foreign 

Ore. 

From 
domestic 

Ore. 
TotaL 

1882   	 1901   	

111611E13M
IS

IM
IEV  

Diltain
glia

gg
ili  

1883   	 1902 	  
1884   	 1903 	  
1885   	 1901 	  
1885   	 1905 	  
1887  	 1906 	25,076 
1888   	 19037 	25,115 
1889   	 1908 	19,675 
1899   	 1909 	  25,536 
MI  	

c g -
  

g g -
  1910 	  16,705 

a. 0 

1892   	 1911 	  14,906 
1183   	 1912 	  14,899 
1834   	 1913 	  9,424 
1805   	 1914 	  9,631 
1395   	 1915 	  31,384 
1897   	 1916 	  104,005 
1898   	 1917 	  84,976 
1899   	 1918 	  25,522 
1900 	  

a Inclomng an unknown  
b Revised flgures see . 

quantlty sme 	from breign ore, small in 1904, but larger in 1906. 
( p 1V7.) 

The following table shows the source of the primary zinc smelted 
in the United States since 1906. The extent to which the United 
States has utilized the zinc ores of her neighbors to the north and 
the south and her dependence upon the zinc ores of other countries 
because of the great demands during the World War are readily seen. 

Ingalls, W. R., Lead and rine tn the United States, p. 314, 1908. 
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ZINC. 1029 

Zinc smelted in United States, 1906-1918, apportioned according to sources of ore, in 
tort tons. 

Year. United 
Staten. Canada. Mexico. Europe. 

1 	
1  

i
 . 

14  
 

Africa. 
Other 
coun- 
tries. 

Total. 

BOO 	 

H
rigOlgaii12  

I  
ar k

i
k
i
l
sfe wr:

M
1

7:  
,
 
 

224, 710 
1937 	  	249, 860 
1908 	 210,424 
1909 	  	254,740 
1910 	 2161, 194 
1911 	 286, Me 
1912 	 § g _

 

I! V
 338, 801 

1913 	 1,175 623     	 346,674 
1914 	 363,049 
1915 	 1,073 1,030 10,236    	 485,519 
1916_ .... 12,717 1,906 41,958 2,355 	 464,341 
1917 	 11.885 	 24,140    	 089,573 
1918. .... .. 113 	 1,790 	 a 896 517,927 

All South America. 

• The followin:g table shows the States in which the zinc smelting 
of the United States has been done since 1906. It shows the begin-
ning of recent zinc smelting in Arkansas and the beginning and great 
expansion of zinc smelting in Oklahoma. The expansion of zinc 
smelting in Illinois is also registered, as well as vicissitudes in the 
zinc-smelting industry of Kansas. The excess of demand for zinc in 
1915-16 over active smelting capacity led to the revival of numerous 
abandoned smelters in Kansas and resulted in 1916 in the largest 
output of zinc in the State's history. Since that time the increasing 
cost of natural gu and of labor in the hand-worked plants, tog.ether 
with the low price of zinc, has_practically eliminated what had been 
an important industry in that State since 1874. 

Zinc produced in the United States, 1906-1918, apportioned according to States in which 
smelted, in short tons. 

1906 	

 ye ar. l 'Ilinois. Kansas. Okla- 
hams. 

Pennsyl- 
Irania. 

tams 
"'' 
„ 	e 

 Total. 

129, 544 	 8,654 	 

EN5N3 11131REI  
U
ggiffittli tiff 

1907  	 134, 108 5,035 11,266 	 
1908 	  99,298 14,964 6,818 	 
1909  	 103, 299 24,792 15, 212 	 
1910 	  106, 697 34,760 14,450 	 

_
 

N  w 

1911 	  98,413 48,315 14 337 	 
1912 	  

k i
 101,104 78,935 14,264 	 

1913 	  74,106 83,214 26,934 	 
1914 	  44,510 91,367 23,095 	 
1915  	 101,423 169,208 44, 167 	 
1916. 	 141,236 188,206 76,643 7,606 
1917  	 74,048 204,394 95,995 25, 860 
1918  	 29,149 139,066 77,342 26,733 

._ 

The collection of statistics of zinc production at short intervals 
during the period of participation of the United States in the war 
gives the data for the following table. As shown by the totals, these 
figures include rediOilled secondary zinc. 
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Electrolytic 	  
Distilled primary 	  
Redistilkel secondary zinc 	  

1914 	1915 	1916 

252 	11,116 
353,049 499,267 657,227 
20,545 	29,764 	28,776 

1917 	1918 

373,594 I 519,283 697,119 686, 408 527,846 

• 25, 230 
644,364 

16,895 

• 38,916 
479,011 

9,918 

1030 	MINERAL REgOURCE.5, IMR-PART I. 

Zinc produced in the United States, 1917-18, by months, in short tons. 

Mouth. 1917 1918 

January 	  62,785 39,896 
February. 	  56,596 43,04 
March 	  65,929 53, 818 
April 	  
may. 	  

83,031 
64,680 

42,594 
40,035 

June 	  59,399 47,516 
July. 	  57,677 40, 033 
August 	  54,960 49,610 
September 	  80,500 40,438 
October 	  53,493 39,687 
November 	  50, 113 48,609 
December 	 48,149 42,079 

686,408 527, 865 

DISTILL= AND ZLECTROLYTIO ZINC. 

Selected secondary zinc materials, such as zinc ashes and scrap, 
carefully redistilled, yield zinc of all grades, which enter the market 
for practically all purposes. Considerable secondary material, as 
explained on pmei  1034, is mixed with ore and used by some regular 
ore smelters. ough the quantity of metal so derived can be cal-
culated by the smelters and thus eliminated from the output of 
primary zinc, it is practicallyimpossible to segregate the redistilled 

i secondary zinc by grades or n smelter stocks. Hence the smelter 
stocks &s given contain some secondary zinc, and the statistics of 
production of zinc by grades as given in the table below likewise 
include secondary zinc. The quantity of secondary zinc included in 
the graded zinc is given in the second part of the table, which gives 
the source of the graded zinc by the methods of reduction. The 
growing output of electrolytic zinc is shown. 

During the war, when so much zinc was bought on Government 
specification, it became the custom to give the grade of zinc by let-
ters, as "grade A," instead of "high grade," "grade B," instead of 
"intermediate," and so on. A table is given on page 1080 which shows 
the limits of impurities permissible in the different grades as defined 
by certain testing societies and Government departments. 

Distilled and electrolytic zinc produced in the United States, 1914-1918, in short tons. 

Apportioned according to method of reduction. 

 

Apportioned according to grade. 

  

     

Grade A (high grade) 	  
Grade B (intermediate) 	  
Grade C (select and twang special) 	  
Grade D (prime western). 	  

	

19, 38.5 I 54,056 	73,405 	97, 707 	129,344 

	

32,076 I 69,751 	94,825 	69,189 	68, 967 
68,551 	93,131 	100,875 	148,749 	98,584 

	

253, 52 302,345 428, 014 370,783 	230,930 

	

373,594 619,283 097, 119 686,408 	627,848 

  

a Prime weltarD 1.113C relined by electrolysis In additkei: In 1915, 1,800 lone; in 1917, 1,701 tons; in 1918, 
in tans. 
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ROLLED ZINC. 

For many years nearly all the sheet zinc made in the United States 
was produced by two of the older and larger compathes-the Mat-
thiessen & Hegeler Zinc Co., of La Salle, Ill., and the Illinois Zinc Co., 
in the adjoining town of Peru, Ill. Other companies, particularly 
the manufacturers of glass fruit jars having zinc tops, have rolled 
zinc for their own use, and some that furnish sheet zinc to lithog-
raphers have also rolled their own zinc. The great demand during 
the war for sheet zinc to line packing cases made for shipment over-
seas

' 
 especially cases containing munitions or other material that was 

likely to be affected by salt air, led 'still other firms into the business 
of rolling zinc. In addition to the two companies specifically men-
tioned above, the following firms now make rolled zmc: Ban Bros. 
Glass Manufacturing Co., Muncie, kd.•, Hazel-Atlas Glass Co., 
Wheeling, W. Va.; New Jersey Zinc Co., Palmerton, Pa.; American 
Zinc Products Co.

' 
 Greencastle, Ind. • &les Manufacturing Co., Ply-

mouth, Mass.; E. Phillips & Sons, SOuth Hanover, Mass.; The Platt 
Bros. & Co., Waterbury, Conn.; and Scovill Manufacturing Co., 
Waterbury, Conn. 

A canvass of the industry by the United States Geological Survey 
gives the statistits presented in the following table. If the figures 
Showing exports, as published by the Bureau of Foreign and Domestic 
Commerce, are subtracted from the figures showing production, the 
result will represent the apparent. domestic consumption. It should 
be borne in mind, however, that the sheet zinc used by the Govern-
ment in shipping munitions overseas is not reported as exported. 

Zinc rolled in the Uni1ed Stales, 1915-1918. 

1915 1916 1917 1918 

Zinc sheets: 
Quantity 	pounds.. 69, 007, 725 65, MI6, 170 75, 730, 005 70, 745,7 
Value 	  69, 744, 026 112, 280, 644 $13, 854, 600 112, 611, 296 
Averageprlceperpound 	  01141 10.187 10.183 SO. 158 

Boiler plates and special sheets: 
Quantity 	 pounds .. 2, 562, 856 3,198, 603 6, 900, 293 14, 223, 673 
Value 	  1345,572 6564, 814 11, 111, 240 11, 912, 578 
Average price per pound 	  10.135 10.177 1(1 161 10. 134 

Zinc strips: 
Quantity 	 pounds.. a 20, 222, 628 a 28, 159,495 a 30, 253,122 45, 801, 915 
Value 	  eV, 939, 330 a 85, 029, 731 a $5, 810, 450 86, 381, 582 
Average price per pound 	  10.146 $O. 179 SO. 100 $O. 139 

Total rolled sine: 
quantity 	  
N !Due 	

pounds 	 91,793, 209 
$13, OA 928 

97, 194,358 
817, 875, 189 

1 IN 883, 421 
CO3  776, 290 

139, 773, 825 
120, 905, 454 

Average price per pound 	  RI 142 10.184 SO. 175 10.150 
Rolled zinc ex ported: 

Quantity 	 pounds 	  25,024, 182 33, 027, 901 27, 750, 910 
Value   	 84, 540, 148 65, 7311, 792 S4, 566, 756 
A verage price per pound   	 Id 181 10. 174 10.166 

Apparent consumption of rolled zinc...pounds. 	  72, 170, 176 85, 856, 430 112, OA 911 

a Revised figures. 

The New Jersey Zinc Co. made its first output of rolled zinc in 1917, 
and the American Zinc Products Co. in 1918. Additions to capacity 
amounting to nearly 50 per cent were made at four of the principal 
mills to meet the increased demand for sheet zinc for war uses and the 
demand that will result from the prevailing strong movement to find 
and establish new uses for sheet zinc and to extend the present uses. 
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Rolled zinc has always been quoted at so much a pound with dis-
counts and extras for different gages and special sizes and shapes. 
In 1914, according to Metal Statistics, the base price ranged from 7 
to 8.75 cents a _i)ound. In 1915 the price began at 8.75 cents, rose 
to 33 cents on June 9, fell to 15 cents on August 23, and rose to 23 
cents at the end of the year. In 1916 the price reached 25.5 cents 
on April 22 but dropped to 15 cents on July 11 and ended the year at 
21 cents. In 1917 the base price of sheet zinc remained nearly sta-
tionary, declining to 20 cents on April 25 and to 19 cents on April 26. 
On February 15, 1918, the base price of zinc sheets was fixed by the 
Government at 15 cents and the price of rolled zinc plates at 14 cents, 
and these prices prevailed during the remainder of the year. The 
price of higla-grade Joplin concentrates purchased by smelters intend-
ing to roll the zinc was fixed by agreement at $75 a ton for concen-
trates containing 60 per cent of zinc. 

Both the production and the value by classes of product given in 
the table are subject to slight correction, because some producers 
who sell from a single base price do not keep their sales separated 
according to classes of _product (which are arbitrary, anyhow) and 
were to that extent obliged to make estimates; others, who them-
selves use the greater put of their output, had to estimate values. 
But the total production, value, and average selling price given may 
be considered accurate. The average selling price agrees closely with 
the average value shown by the exporter's manifests. 

ZINO DUST. 

Zinc dust has been marketed by domestic smelters since 1910. The 
United States Zinc Co., at Pueblo, Colo., was the first to prepare it 
for the market; the Grasselli Chemical Co. followed later; and one 
by one other companies began to save zinc dust, until in 1918 the 
companies named laelow reported production, a part of which con-
sisted of " atomized " zinc dust made by subjecting a small stream 
of molten zinc to a blast of air. 

American Zinc & Chemical Co., Langeloth, Pa. 
Anaconda Copper Mining Co., Great Falls, Mont. 
Bartlesville Zinc Co., Bartlesville, Okla. 
John Finn Metal Works, San Francisco, Calif. 
Grasselli Chemical Co., Clarksburg and Meadowbrook, W. Va. 
Illinois Zinc Co., Peru, Ill. 
The Merrill Co., San Francisco, Calif. 
Metals Disintegrating Co., New York, N. Y. 
National Zinc Co., Bartlesville, Okla., and Springfield, Ill. 
New Jersey Zinc Co., Palmerton, Pa. 
United States Zinc Co., Pueblo, Colo. 

The following table gives the output of zinc dust since its first pro-
duction in a commercial way in the United States: 
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Zinc dust produced in the United States and imported, 19W-1918. 

Year. 

production. Imports. 

Prepared " blue powder." Zinc dust "atomised." 

Quantity 
(short 
tons). 

Value. 
Average 
selling 

price per 
pound. 

Quantity 
(short 
tons). 

Value.s 
Average 
selling 

price per 
pound. 

Quantity 
(short 
tons). 

Value.s 

135,230 
642, 7d2 
773,746 

Average 
selling 

price per 
pound. 

	

1910 	 
1911... .... 

	

1912. 	 

	

1913 	 

	

1914. 	 

	

1915 	 

	

1916 	 

	

1917. 	 

	

1918 	 

GO 
254 
492 
421 

1,004 
1,755 
2,648 
3, 989 
4,016 

80,246 
36, 576 
73,800 
82,804 

184, 736 
940, 680 

1,097, 397 
1,322, 196 

877,171 

074 

.215 

.166 

.109 

$0. 067 	 
.072 	 

075 	 

092 	 
268 	 

61 
1,924 
3, 979 

10.215 
. 167 
.130 

1,46)3 
1,713 
2,736 
2,368 
2,004 

707 
572 
233 

16 

$136, 749 
177,420 
308, CM 
248,482 
191,582 
137.474 . 
MO, 380 
48,604 
3,552 

80.046 
.052 
.0 
.052 
.048 
. 097 
.231 
.104 
.111 

• Value is calculated from the total value of material sold during year. 

ZENO PIGMENTS. 

Zinc forms the base, either in whole or in part, of four white 
pigments-zinc oxide, leaded zinc oxide, zinc-lead oxide, and litho-
pone. All these . may be and in the United States the first three 
usually have been made directly from zinc ore. No zinc-lead oxide 
has been made since 1909, when the plant at Canon City, Colo. ;  
was closed. The output of zinc oxide and leaded zinc oxide has not 
been disclosed, as it was confined to one very large producer and sev-
eral smaller ones. 

Lithopone is an intimate mixture by chemical precipitation of 
zinc sulphide and barium sulphate. It may be manufactured from 
zinc ore or zinc oxide, but in the United States it is generally made 
.from zinc skimmings, zinc ashes, and scrap zinc. The production 
of lithopone is growing rapidly, as is shown in the following table: 

Lithopone produced and marketed in the United States, 1906-1918, in short tons. 

1906 (revised figures)   	 5, 149 1913   	 29, 685 
1907  	 10,275 1914   	 32,819 
1908  	 8,292 1915  	 46, 494 
1909  	 14, 847 1916  	 51, 291 
1910  	 12,655 1917   	 69,713 
1911  	 16, 886 1918  	 62, 403 
1912  	 24, 220 

The zinc content of the piFnents made in the United States from 
ore, both domestic and foreign, .for the period 1908-1918, is given 
in the table below. On page 1034 statistics of a portion of the secondary 
zinc recovered in the form of pigments are given. 

Primary sine content of zinc pigments mule in the United States,1908-1918,in short tons. 

1908  	 48,004 1914  	 70,619 
1909  	 54,139 1915  	 79,572 
1910  	 50,592 1916   	 90,276  
1911  	 46, 122 1917   	 97,573 
1912  	 64, 032 1918   	 102, 778  
1913  	 70, 622 
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SECONDARY ZINC. 

By the ordinary method of galvanizing,. in which the material to 
be coated is dipped into a bath of molten zinc, there is a great loss of 
zinc in the form of semioxidized skimmings and of hard zinc drosses, 
consisting of the alloy formed by the zinc with the iron of the tank and 
the iron of the article that is being galvanized. The larger galvaniz-
ing plants have furnaces to resmelt these skimmings and drosses and 
to recover the zinc. There are also many small-  plants and some 
large ones which make a practice of buying galvanizer's skimmings 
and drosses and of recovering the zinc. .A considerable quantity 
of old metal in the form of various alloys of zinc with copper and 
other metals is also worked over and brought up to the desired com-
position by the addition of new metal. At almost every brass foundry 
and machine shop in the country it is the custom to remelt and use 
brass filings, grindings, and scrap copper and brass, and it is mani-
festly impracticable to attempt to take full account of such material. 
Some of the zinc smelters running on ore find it advantageous to 
work in a quantity of secondary ,  material, because the loss of zinc in 
distillation is practically a fixed quantity per charge, whether the 
charge is of low or high tenor. If second.ary material high in zinc 
is mixed with low-grade ore, the loss per unit of metal recovered is 
thereby greatly lessened. Where this is done the smelters make 
proper returns to the United States Geological Survey, and in these 
reports account has been taken of such production, the output 
being recorded as dross or secondary zinc. As such zinc has been 
recovered by redistillation, it is practically indistinguishable in 
quality from zinc of the usual grades made from ore. Several 
secondary smelters recover zinc from drosses by redistillation, 
and these plants are included in the list of smelters on a later page. 
In the table below the secondary zinc recovered by redistillation 
is separated from that recovered by remelting. The canvass of 
secondary smelters was made by J. P. Dunlop, of the United States 
Geological Survey. 

Secondary zinc produced in the United Slates, 1913-1918, in short tons. 

1933 1914 1915 1916 1917 1913 

•lecondary slnc, redistilled 	  25, 991 30, 545 29, 764 .28, 776 

11  I
§  

.i.r
 4-e- 

9,915 
4econdary zinc, remelted 	  24,014 22,4)4 22,136 21,087 17,190 
Recovered zinc in alloy% excluding old 

brass remelted 	  3,743 3,914 5,300 2,600 11,052 
Recovered zinc In remelted brass 	 25, 822 24,759 34,375 61,700 11:2, 400 

Secondary zinc recoverod as metal 	 79,570 71,642 99,573 114, 113 116,200 120,590 

3econdary sine recovered In pigment 	 3,706 ' 6,536 5,323 8,749 9,204 	8,875 
lecondary eine recovered in zinc chloride b 6,233 6,429 7, 860 6,319 6,248 	7,348 

Total secondary rine 	  99,528 34,607 108,758 129,181 132,000 	137,000 

o Revised figures. (See p. 1027.) 
o These figures include only the quantity of zinc chloride used ln wood preservation and ware furnished 

by courtesy of Lbe Forest Service, Department of Agriculture. 

NINE PRODIICTION. 

The preceding tables have given the quantity of zinc recovered 
either as metal by smelting anli by electrolytic reduction, or in zinc 
dust, or as zinc in pigments. The three following tables show the 
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origin of the domestic zinc that is recovered by metallurgic opera-
tions. For the origin of the zinc by States the reader must consult 
the mines reports, because smelters necessarily treat mixtures of ores, 
sometimes lont iafter they have been received, so that the actual 
output of met  Mc zinc may not correspond at all closely to the pro-
duct of the mines for the same year. The data for the tables of mine 
production are taken from the mines reports on gold i  silver, copper, 
lead, and zinc in the different States, as indicated in the prefatory 
note. 

The following table gives the zinc output since 1909. Missouri 
held first rank in mine production of zinc until 1918, but in that year 
she fell to fourth place and Oklahoma went into first place by virtue 
of her increasing output, which had practically doubled each year 
since 1915. New Jersey, which had so long held second place in 
zinc production, lost it to Montana in 1916 and 1918. 

' 	Mine prOduction of zine in the United States, 1909-1918, in short tons. 

Rata. 	1909 1910 1911 1912 1913 1914 1915 1916 1937 1918 

Arizona 	 I 	2, 989 2, 742 2,281 4,370 4,714 4,806 9, 110 

1352W
i

liV
IRE

n
 
H
U
M
 

a
e
rzei
l
a
 1.-rg4re

 a
e

.e.  
g
g
 :f
a
 g
 

10,447 1, 135 
Arkansas . 	 510 994 664 748 478 608 3,209 5,601 951 
California 	•   	1,404 2,173 529 193 6,517 5,436 2,781 
Colorado 	 25, aos 35,645 47,304 66, 1 1 1 59, 673 48, 387 52, 297 00,158 44, 567 
Idaho 	  676 2, 802 4,170 6,053 11,587 21,006 35,077 39, 927 72, 581 
Minds 	  2,163 3, 549 4,219 4,065 2,236 4,811 5,534 4,267 3,792 
Iowa 	  as 96      		 18 	 
Kansas 	  31,445 13,229 10,272 10,633 10,088 11,284 14,365 20, 249 30,197 
Kentucky 	 56 6 138 491 327 230 764 751 815 
Missouri.   130, 162 MR, 589 322,515 136,531 124,963 105,994 136,300 132,918 55, on 
Montana 	 4,680 15,819 21,905 13,459 44,337 55, 790 05,573 05,130 104,629 
Nevada 	  1,307 1,364 1,774 6,661 7,210 5,490 12, litli 11,154 8,362 
New Hampshire 	 15 e 24 45 14 
New Jersey a 	 33,248 68,584 85,077 75, 283 79,070 33,956 117,722 IA 846 95,470 
New Mexico.. 	 6, 543 9,044 5,119 5,783 8,262 9,202 12, 702 15,100 12,075 
New York    	 81     	2,455 5,192 3,776 
North Carolina     	 142 10 	 
Oklahoma 	 7,806 6,391 5,130 5,769 11,664 13,992 14,314 85, 835 161,401 
Tennessee 	 596 986 1,117 2,191 5,583 10,425 16,481 28,496 21,071 
Texas     	 119 326 108 15 11 	 
Utah 	  4,050 5,184 8,920 8,334 9,429 7,095 12,146 30,643 9,260 
Virginia 	  58 794 1, 032 249 2,710 174 1,267 1,707 951 
W a 	halo n    	 10     	 122 596 19 
w 

la ea 
 	23,152 25,927 29,720 33,050 30,110 31,113 41,403 69,742 50,014 

305,161 327,618 333,842 385, 344 413,330 415,662 587,606 703,317 713, 359 I 582,243 

The output of New Jersey for 1909-1915 has been revised and likewise the total for the whole country. 

The following table shows for each zinc-producing State the total 
quantity of zinc ore produced and the recoverable zinc content of 
each kind of zinc-bearing ore. The column headed "All other ore" 
includes lead ore, copper ore, copper-lead ore, and dry or silliceous 
ore, no zinc of consequence being recovered from any of them except 
in California and Colorado. "Dry" ores produced in Colorado in 
1918 contained 1,125 short tons of recoverable zinc. Copper-zinc 
ores produced in California contained 621 tons of recoverable zinc. 
These ores, however, were concentrated from parts of the ore from 
certain counties and were not distributed through the whole of the 
"All other ore" credited to those States in 1918. The total crude ore 
yielding either gold, silver, copper, lead, or zinc is given for each zinc-
producing State, so that a comparison may be made of the relative 
extent of deep mining operations for all five metals in these States, 
the quantity of crude ore raised being the best measure for this 
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purpose. The table discloses the fact that MissoUri produced a little 
more than one-ninth of the crude ore output of the zinc-producing 
States, her production being 9,146,800 short tons of crude ore, of 
which 3,614,200 tons was zinc-lead ore. First in rank was Arizona, 
with 19,038,486 tons of crude ore, mainly copper; Utah ranked 
next, with 14,705,718 tons of crude ore, likewise mostly copper 
ore. Michigan, which formerly ranked second in quantity of crude 
ore raised, was third in 1918, with 11,321,365 tons. 

The table gives also the quantity of recoverable zinc contained in 
the crude ores of each State in 1918 and the quantity of zinc recov-
erable from each kind of ore. The percentage of recoverable zinc 
contained in the zinc ore and the zinc-lead ore of each State is also 
shown. The recoverable zinc content of crude-zinc ore ranged from 
36.5 per cent for a small quantity produced in Washington down to 
2.5 per cent in Tennessee; the Western States show uniformly the 
higher percentages. The zinc-lead ore of Illinois avpraged 1.3 per 
cent of recoverable zinc-the leanest average shown by zinc-bearing 
ore worked in 1918. The zinc-lead ore of Missouri, in prior years 
the leanest ore mined, averaged 1.5 per cent of recoverable zinc in 
1918. The average recoverable zinc content of the zinc ore of the 
United States in 1918 was 9.5 per cent, and of the zinc-lead ore was 
3.1 per cent.. Of the total mine production of zinc in. 1918, a quan-
tity corresponding to 23.5 per cent was derived from zinc ore, 76.2 
per cent from zinc-lead ore, and 0.3 per cent from all other ores. 

Mine production of zinc in the United States in 1918, by States and kinds of ore, in short 
tons. 

Zinc ore. Zino-lead ore. 	AU other ore. TotaL 

Rate. 
Crude 

ore. 

Recoverable 	Recoverable 
zinc 	 zinc 

content. 	 content. 
Crude 

ore. 
Per 

cent- 
age- 

Re- 
cover-

Crude able 
ore. Ono 

con- 
tent. 

Re- 
Cover-

Crude able 
ore sine 

con- 
tent. Quan- 

Uty. 
Quan- 
Uty. 

Per 
cent- 
age. 

3. 19, 023, 314 	 19,668,4661 1,135 
37, 951 

2, 503,411 2,751 
2,314, 44. 57 
2.091,61 22,581 
e280, 900 3.792 

1,035, 30, 197 
315 

Arizona 	  
Arkansas 	 
California 	 
Colorado 	  
Idaho 	  
Illinois 	  
Kansas. 	  
Kentucky 	 
Missouri 	 
Montana 	  
Nevada 	  
New Hampshire 	 
New Jersey 	 
New Mexico 	 
New York 	 
Oklahoma 	 
Tennessee 	 
Utah 	  
Virginia 	 
Washington 	 
Wisconsin 	 

2 129, 	635 29. 	13,043 
37,000 931 2. 
17,349 2,100 12. 
00,350 11,( 18. 291, 1 32,3I  11.1 

	

6,600 1,919 34. 	490,917 20, 

	

280, 	3,702 
	 1, 025, 	30, 177 

315 	3. 

	

3,614 	55,918 	1. 
1,873 	100 	5. I, 000, 935 104,529 	6.8 

10,977 3,4 	31. 	73, 	4,914 21.2 
14 187 

	

5, 754, 7 181,401 	2.8 
668,7421 15,314 	2.5 	32,21 	6,837 18.1 

1, 849J 	511 27. 	428, 	8,00 	2.0 

	

25, 	951 	IL 7 

.621 
1,125 

(.) 	 , 
5,5.w, 	74 9, 146, 	55, 992 
6,731,139 	 7, 823, 967 101,629 
6,438,356 	 6, 472, 579 8,362 

7 14 
672,791 98,470 

4, IA . ' ' '   4, 749, 12,025 

5,751, .. 181,401 
529,01 	 1,139,971 21,071 

14, 774, 884 	 14,705, 71 	9, 103 

	

23, 	951 
138, 	 136,911 	19 

	

2,377, 	50,014 

	

83,338, 447 1, ., . 80,370, 103 	243 

100.0 

672, 791 98•  470 14.6 

	

120,2131 9, 777 	8.9 	13, 	2, 3481 16.1 
40, 	3,776 	9. 

	 2, 377, 	60,014 1  2.1 

	

1, 568, 681 148, 37 	9. 5 15, 462,97 483,045 	3.1 
Percentage of total 

zinc derived from 
each kind of ore   I 23.51  76.2 

2,486, 
1, 963,344 

	

4. 	1, 505, 1 

	

1 . 	(a) 

Exclusive of fluorspar ore. b Estimated. 
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Distrieu in the United States producing more than 1,0A9 short tons of reoovemble sine in 1918. 

Shipping ore and concentrates (short tons). 

Total re- 
coverab Percent-
mina can- age of 

tent tots pro-
(short d uetlon. 
tons). 

Sulphides. Carbonatesaud sili- 
(stmt. 

Crude sine- 
bearing ore 

sold or 
treated 

(short tons). 

State. District. 
Totalq 

tity. 
Quantity. 

Recover- 
hie zinc 
content. 

Quantity. 
Bowyer- 
able sine 
content. 

95,542 
55,979 

30E1,702 

50,058 
30,197 

161,399 

452,223 241,648 

291,088 102,482 

176,339 48,856 
13,128 3,792 

188,467 52,618 

65,209 20,167 
55,649 21,831 
28,791 15,221 
58,554 15,271 
6,519 1,892 

19,841 5,555 
18,387 4,049 
19,688 5,580 
9,986 3,776 
4,764 1,715 
5,011 1,706 

18,855 1,523 
3,505 1,257 

4,497 1,232 

1,249,044 497,552 

17,561 

23 

	

55,918 	8.8 

	

30,197 	4.8 

	

161,401 	25.6 

17,606 247,516 	39.1 

533,553 
16.2 
15.6 

7.9 
.6 

5,215 

	

63,633 	8.5 	9 . 

	

23,342 	3.7 

	

21,831 	3.6 

	

21,071 	3.3 

	

15,271 	2.4 

	

7,722 	1.2 

	

5,920 	.9 

	

5,750 	.9 

	

5,510 	.9 

	

3,776 	.6 

	

1,715 	.3 

	

1,705 	.2 

	

1,523 	.2 

	

1,257 	.2 

	

1,256 	.2 

	

1,292 	. 2 

621,225 98.2 
1.8 

632,802 123,673 
11,018 

632,243 	103.0 	1-a 

1. Joplin 	  

2. Butte 	 
3. Franklin Furnace 	 

4. Upper Mississippi Valley 

5. Leadville 	  
6. Coeur d'Alene 	  
7. East Tennessee 	 
8. Red Cliff and Breckenridge 	  
9. Yellow Pine 	  

10. New Mexico a 	 
11. Magdalene 	  
12. Bingham and Smelter 	  
13. Edwards. 	  
14. Park City. 	  
15. Eureka 	  
16. Shasta County 	  
17. San Francisco 	  
18. lnyo County 	  
19. Cataract 	  

All other districts. 	  

	

Total for United States 	  

16,920,160 	1,881,846 

	

3,614,200 	113,123 

	

1,025,403 	55,979 

	

5,754,700 	300,727 

	

10,394,300 	489,529 

20,188 
1,823 
7,342 

5,138 

21,292 

20,345 

5,215 

1,256 

5,830 
366 

1,701 

6,860 

6,658 

3,175 

5,850 

	 102,482 

	

98,470 	98,470 

	

1,158 	50,014 
3,792 

1,158 

C.t2 
Central and Pines Altos. 
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998,729 
672,791 

2,377,300 
280,900 

2,658.200 

140,573 
485,871 
630,959 
114,208 
28,688 
80,523 
42,081 

347,275 
40,850 
47,776 
62,463 
92,693 
33,112 
14,526 
26,482 

291,065 
533,553 

180,554 
13,128 

193,682 

86,501 
56,649 
49, 136 
58,554 
27,007 
21,664 
25,729 
19,588 
9,006 
4,764 
5,011 

16,855 
3,505 
5,138 
4,497 

{ Missouri 	 
Minns. 	 
Oklahoma 	 

Montana 	 
New Jersey 	 

fWiasonsln. 	 
Mande 	 

Colorado 	 
Idaho 	 
Tennessee 	 
Colorado 	 
Nevada 	 
New Mexico 	 
	do 	 
Utah. 	 
New York 	 
Utah 	  
Colorado 	 
California 	 
Utah 	  
California 	 
Montana 	 
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The districts listed in the preceding table are outlined with little heed 
to the artificial restrictions of political boundaries and may include 
parts of adjacent States. The table has been compiled to show the 
production of zinc in the principal districts so that they may be 
compared as to extent of zinc mining operations, as shown by the 
output of crude ore; as to character ot' ores, whether sulphide or 
oxidized; and, finally, as to relative rank as zinc producers. 

• COMPARISON OF PRODUCTION BASED ON SMELTER AND ON MINE 
REPORTS. 

The figures of the smelter production of domestic primary zinc are 
given in the foregoing pages. The mine figures are the totals for all 
the States as given in part on page 1035. In order to put the smelter 
figures on a basis comparable with the mine figures, all the zinc mann-
factured into pigments directly from domestic ore is added to the me-
tallic zinc pro.duced. The zinc content of zinc dust ("blue powder") 
and of such "atomized" zinc dust as is made from metallic zinc not 
already taken into statistical account is also included with the metal-
lic zinc. The zinc recovered from secondary sources is excluded, for 
it has already been once reckoned as zinc. Likewise the zinc in zinc 
oxide made from metallic zinc and the zinc content of "atomized" 
zinc dust made from metallic zinc already counted have been left out, 
as their inclusion would entail a duplication to that extent. These 
facts must be borne in mind in comparing the smelter totals of the 
subjoined table with previous tables showing the smelter production 
of zinc. 

In compiling the mine totals each producing mine operator is re-
quested to report actual quantity of zinc ores and concentrates 
shipped, and from these returns the zinc content is reckoned by assay 
vahie. From that zinc content 10 to 20 per cent, according to the 
character of the ore, is deducted for smelting losses, and the sum of 
the remainders thus obtained from all the producing properties in 
each State gives the total recoverable zinc for the State. Where the 
ore is concentrated at a custom mill, proper allowance is also made 
for the loss of metal in the process unless the concentrate itself has 
been reported. 

It is clear that by either method the correctness of the totals is 
dependent upon complete and correct returns from each producing 
mine and smelter. It is essential that the smelter operator give cot ,  
rectly the production from domestic ore as distinguished from that 
made from foreign ore. It is essential to the correctness of the mine 
totals that the assay content and the theoretical recovery be cor-
rectly estimated. The totals, as compiled from smelter reports and 
from mine reports, respectively, should be in reasonable agreement. 
As a matter of fact, for any year they show considerable divergence. 
These discrepancies, recorded. as "smelter excess" or "mine excess," 
may be the result of one cause or of a combination of causes, among 
which are lag in the smelting of the ore, resulting in accumulation of 
ore stocks at the smelters; lag in the mining, or extraordinary- de-
mand for metal, owing to which the smelter depletes its ore stocks; 
and error in calculating metallic content from assay and in estimating 
recovery. 
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ZINC. 	 1039 

By referring to the table comparing the mine and smelter totals it 
will be seen that mine excesses are more frequent than smelter ex-
cesses and that the total reported mine production of recoverable 
zinc for 1907-1918, inclusive, exceeds the total smelter recovery by 
194,589 tons, or 3.8 per cent. This may indicate that the allowance 
for losses in treatment has not been large enough, hut there are other 
possible explanations. The average zinc smelter of 1918, though the 
number was nearly the same as in 1908, was nearly twice as large as 
the average zinc smeltor of 1908 and required corruipondingly larger 
ore stocks on hand. Moreover, the number and size of zinc oxide 
plants has doubled in the same period, likewise requiring larger 
stocks of ore on hand. Furthermore, lithopone and zinc salts, far-
merly made from zinc ashes and other secondary material, are now 

i made n part from zinc ore and revire their proper ore stocks. It is 
probable that considerable quantities of zinc salts have in previous 
years been made from zinc ores, without statistical account being 
taken of the zinc so recovered. All these factors would tend to swell 
the total mine excess. 

Domestic zinc produced by smelters and by mines, 1907-1918, in short tons. 

Yee r. 
Totaiscom- 
piled from 
smelter re. 

ports. 

Tashi cam- 
pUed front 
mine re- 

porta. 

Smelter 
excels. 

Mine 
mem 

1907 	  

EliEM
EORGiT

i, 
littgE:064

0-  

259,951 23,725 	 
1908 	  
1909 	 • 

234,526 
g 308,161 	 

3,504 	 - 
72.939 

1910 	  • 327,618 	 24,479 
1911 	  6 333, 842 	 18, 813 
1912 	  6385, 344 1,439 	 
1913 	  a 413, 330 	 5,041 
1914 	  6415, 662 9,010 	 
1915 	  • 587, 596 	 48,521 
1.916 	  708,317 	 46,442 
1917 	  713,359 	 28,487 
1913 	  2,)43 	 34,496 

5,118, 359 5,312,948 	 194,539 

a Revised figures. 
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ZINC...REDUCTION P 

ucaraovrno PLANTS. 

Ritetrotytie tint plants in the United Elates and Canada at the end of 1918. 

[Exp., experimental work; Op., ocoomervisl operation.] 

CM:Many.  . 
t 
1 Location of plant, 

tt PTIaa 
dail 

c.pscwy. 

I 1 
' 	 

1913 

Dere 

314 

loprneat 

1915 

of indesstey. 

1916 1917 1918 

'MOM KAM. 

A-4,10eSi.:•*:,,M43.*::::.g •:i.:.: -:.,, ]::....T's,  

AAWX:iek.aill.'4ii:c iii:: 	'4 

40,11,-  MP. Cf.*** - ...4 -.... _ 
1tm..4t0' . 1.0((:r4V.tig .V20. 

Datittosinfroppoi. :. Agpimr: 

	

.47.. 	 Cia:. Cia...ta, 	' 	• 

....4.filt.we,,ow 4: 1:4.4,4i,hy.7- . ..i., 
11.4:0,41)00:roppse Ntalns -Clo.. .. 	..._ 	. 	..... 	._ 	. 	. 	. 	. 	... 

._.—._ 	• 	:, 	._...-. 	•,,,, ..... 	, 
Itl.sw•titteoltina&RerrUino, 
Was'eirr. OnottStai 16.: .un.t;-....o... 

CAMADA. 

Consolidated Mining& Smelt- 
Mg Co. (Ltd.). 

Zino Co. (Ltd.), 	 

Preneh Complex Ore Reeino- 
tlon Co. 

' 

Murmy. Utah 	 

Anaconda, Mani 	 
	 Great Falk, Mont. 

Basin, Meat . 	.. 
Bully 11114 _oiiii... 
Martm, Calif ..... 

Isabella, Tenni . ,. 

Baltimore, Md..— 
Peru, In 	 
Park City, Utah. 	 
Kennon, cola.— 
Palo Mta, Cali( . . . 
Keokuk, Iowa. .. 
Denver, Colo  

Thtil, British COI- 
:noble. 

Shawinigan Falls, 
Quebec. 

Prank, B r i t 1 a h 
Columbia. 

Nominal 	 

25 tams.. 	 
150 tons, 
Nominal 	 

...do. 
_do. 

1 ton 

10 tons 	 
Nominal 	 
15 tons 	 
25 tons, 	 
Nominal 
10 tans.   
' do 

50 tons.. 

5 toms 

Nominal 	

. 

Ex 

	

Exp . 	

 	: 	: 	, 

 	 
ExP . 

. 

Exp . 
Exp . 

Exp . 

•  

	

 	xr 

	 Exp . 

OP.-- 

Exp . 
Exp , 

Op.. , 

Exp . 

Exp . 

- .. • ,:   

Ell% 

OP-. - 
  Op, . , 

Exp . 

  Op... 

Op. „ 

Op... 

Exp . 

Exp . 

 	Op... 

'( 6 ) 	 

(e) 	 

(a) 

(*) 
Op 	 
	 Zap . 

(.) 

  Exil - 

Op... 

Op... 

Op._ 

Op... 

Op._ 

Exp . 

  Exp. 

(b) 

( ) 

(a) 

Op. 

Op. 
Op, 

Op. 

Op. 

(a) 

(a) 

a Idle. b Dismantled. 

The output of electrolytic zinc in the United States in 1918 was 
39,069 short tons, of which 38,916 tons was made from ore and 753 
tons was refined from prime western metal. The output in 1917 
was 26,910 tons, of which 25,209 tons was made from ore and 1,701 
tons was refined from prime western metal. 

The output in Canada in 1918 is shown in the table of the world's 
production of zinc, given on page 100. Ali zinc produced in Canada 
is recovered by the electrolytic process. 

ZINC SMELTERS. 

The following table gives the zinc-smelting capacity of the United 
States from December 31, 1913, to December 31, 1918. This is 
included because of its historical value. In conjunction with the list 
of electrolytic zinc plants it shows in detail how the zinc-smelting 
industry met the extraordinary demands of the World War and how 
after those demands ceased it was deflated to meet the needs of 
reconstruction. 
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Zinc smelters in the United States, 1913 -1918.a 

Plante with ',Misery retest& 

Operating company. 
(A..acid plant; not nwmarlly at the smelter.) Location. 

Retorts 
at end 
of 1913. 

Retorts 
at end 
of 1914. 

Retorts 
June 30, 

1916. 

Retorts 
at end 
of 1915. 

Retorts 
June 30, 

1910. 

Retorts 
at end 
of 1916. 

Retorts 
June 30, 

1917. 

Retnrts 
at end 

of 1917. 

Retorts 
June 30, 

1918. 

Retorts 
at end 
of 1918. 

ARKANSAS. 
- 

Arkansai Zinc & Smelting Cor&ocation 	  Van Buren 	 2.400 3,200 3,200 3,200 

,4 

Athletic Mining & Smelting  	Fort Smith        		 2,496 2,496 
Fort Smith Spat/sr Co 	..   	do.       	 2,550 2,560 2,560 2,560 

4,960 3,760 7,421 8, 250 8,256 I 8,356 

COWRADO. 

United States Mao Co 	  Pueblo 	 1,920 1,920 2,240 2. 20R 1,944 1,904 2, 290 1,958 2,208 2,208 

ILLDI013. 

Ametican Zinc Co. of Illinois (A) 	  Hillsboro 	 
Collinsville Zinc Smelter 	  Collinsville... 	.... 
Eagle- Picher Lead Co. (A) 	  Hillsboro 	 
Orenby Mining & Smelting Co. (A 1 	 
liegeler 7.inc Co. (A) 	  

 	East St. Louis. ... 
Danville... 	. ..... 

§
§
  

r
fed  

15  
,44.d 

15 

15 
'4

-04 

§
g
  

'4%41  

@§  

Illinois Zinc Co. (A)  	 Pena 	  
Matthieasen & Hegeler Zinc Co. (A) 	  La Salle 	 
Missouri Zinc Co 	  Beckeineyer 	 
Mineral Point Zinc Co. (A)  	 Depue. 	 
National Zinc Co. (A) 	  Spruagfield 	 
Sandoval tine Co 	  Sandoval 	 

39, 460 , 32,540 35, RH 38,352 44,368 45,968 47,314 47,568 43,344 I 	45,844 

INDIANA. 

(Iranian Chemical Co. (A) 	  Terre Haute 3,380 4,2001 4,200 

KANSAS. 

American Speller Co 	  Pittsburg 	 992 (r) 
American Zinc, Lead & Smelting Co 	  Caney 	 

3  4,596 6,080 6,080 I 	4,352 
Do 	  Deanng 	 4,480 4.480 (c) 

Utanute Spelt& Co 	  Chanute. 	 1,280 ( c) 
3hernkre meitinr Co  	 Bnwn 14116 805 (c) 

s includes distillation plants working on ore alone, on ore and drieses, and on drosses alone. 	 Idls. 	 c Dismantled. 
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Zinc ',netters in the United States, 1915-1918--Continued . 	 t•-■ 

Planta with ordinary rotorta-Cootinued. 

- 

Operating eelamany. 	s 
(A •••add plant; not DOCeSsarily at the attleher.) Location. 

Retorts 
at end 
of 1913. 

Retorts 
at end 
of 1914. 

Retorts 
June 30, 

1915. 

Retorts 
at end 
of 1915. 

Retorts 
June 30, 

1916. 

Retorts 
at end 
of 1916. 

Retorts 
June 80, 

1917. 

Retorts 
at end 
of 1917. 

Retorts 
Jun* 30, 

1918. 

Retorts 
at end 
of 1918. 

.ii.  soma-- continued. 
telor Attzt C. 	  

nch tug Co 	 

	

i $$.e As. ' 'F, ?:.::,': ,f1 etitpOrittilM  	. 

.i....,....,...ig.... 	:.:.t;.$.....,i;........). 	  
Owen Zinc Co 	  
Pittsburg Use Co 	  
Prime Vt &stern Spelur Co 	  

Do. (A) 	  
United States Smelting Co 	  

Do 	  
Do 	 

Weir Smelting Co 	. . 	  

allinGUal. 
Edger Zinc Co 	 
Missouri Zinc Smelting Co 	  
Nernda Smelting Co 	 •  

CULIABOKA. 

Do. 
Kit>. 

FiAttkmirvi Ziw f.."..i. t KA.nyon-Starr plant ) 	 
..10s4.,,r txtoci f.'1  

Kuva ,...§p4ur co.. 
Naii.44..1 zigt.cek., .   ,. 
1:15)1alteksita. '4et&tr Uo 

:up 	ti2;. Co: 	, 	  
- aa F. 	tt• WiianditOOMIg Coo 	  

Coned Mite tfoseMoig.f:V. 	. 	  
tilted Ntistitii tint: >0%......  „  	 

 	Neodesha 	 
 	Concrete 	 

 	Cautekrg  

 	Bvtlesville 	 
 	Blackwell 	 

 	Kusa 	 

Cherryvale 	 

Pittsburg 	.4. 

	do 	 

Pit 
Iola 	  
(las 	  
Mtoona 	 
lots 	  
	 La Harpe 	 
	 Weir 	  

St. Louts 	 
R ich li ill 	 
Nevada 	 

 	Collinsville 	 
Bartlesville 	 
Hooryetta 	 

 	Kira 	
 

Bartlesville. 	 

Quinton 	 
Coilinsvitie 	 
Cheostah 	 
Sand Snringrs 

4. 900 
3,7150 

910 
2,598 
3,170 
3,960 

1,856 

4,800 
3,700 

910 
2,898 
2,170 
3,900 

1,856 	 

4,800 
3,700 

1,120 

896 
2,698 
2,170 
3,960 
1,400 

4,800 
3,760 
1,320 
1,792 

448 
1,280 

910 
2,698 
3, 170 
4,800 
3,440 
4936 

ka
N
in

iEgifit  
4

44-r-r 	
ora.444..4 

M
in
g
§E

§in
  

eia4K.z. 
5,040 
3, 700 
(a) 
1,992 

448 
1,920 

910 
2, 696 
3,170 
(a) 
3,441) 
(a) 448 

5,040 
(a) 

(4) 
(4) 
1,920 

(a) 

(4) 
(e) 

i 642 	 

4,984 

(I) 

2,320 

28, 822 23,822 32,066 11,128 42,870 43,1(1) 44,398 35, 272 15,012 11,066 

§  E 
I   a  

 

1,100 2,000 2,000 

672 

3, MO 
448 
672 

2, 003 
448 
672 

1, 982 
448 
672 

1,962 
448 
672 

I 
V

S
"
 

I° / 

2,672 1,100 3,000 2,072 3,120 3.120 3,102 . 	3,102 1,952 	 

5,161 

3, 064 
3,456 

4,460 

0,232 
 	. 	 

5,184 

8,064 
3,456 

4,200 

4,232 

2. 41)0 

6,184 

8, 004 
3,456 

4,970 

6,233 

a_ NMI 

5,164 

10, 752 
3,456 

3,720 
4,970 

6,332 

&MD 

0,336 
1, 81)0 

13, 440 
3,456 

7, 720 
4,970 
1,600 

6,232 
2,660 
R.. OW 

i5§3.11
n
l

itiM
  

g§
H
§
W
ORE

§  

1U
§
M
§
M

§  
vi-oce,fe.w

w
4

.-re
e
4

,i 

.er4
.11,
4
4
4
4
t
A4

.3.4  
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4
a
 	

ere
ur%d 

D
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e l
-

0
3
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-aa
ti
a
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l  
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... 
Western 8pelter Co 	  

rw/414sTtvANtA. 

American Steel & Wire Co. (A). 	  
American Zinc dr Chemical Co (A) 	  
New Jersey Zinc Co. (o( Pennsylvania) 	  

wwit Mu3D11.4.. 

Clarksburg Zinc Co 	  
Greeselli Chemical Co. (A) 	  

Do 	  
United Zinc Smelting Corporation (A). 	 

Total retorts 	 

	

Retorts in operation   	

Victory Metal CA. *J. • • • et 	 Ilearyetta.. 	. 	. 	 
.do 	

 

Donors 
langeloth 	 
Palmerton 	.,... 

Clarksburg 	 
	do. 	 
Meadowbrook 	 
Moundsville 	 

t• P 	

 

	

 	35,000 

	 ...... ,, 3,000 3,000 
2,400 

8,000 
........ _ . 

3,000 
2, 64% 

3,000 1 	3,000 
2,018 i 	3, 21)6 

27,414 29,596 32,700 39,994 Mt  014 77,218 75, 41* 78,138 59,472 1 	67,264 

3,760 
880 

5,760 
3,648 
5,720 

*re
d

 

9,120 
7, 296 
7,200 

9, 120 
7,296 
7,200 

e
it-sit:  1 

9,120 . 	9,120 
7, 206 	7.296 
7,200 	7, 192 

5,760 5,640 10,208 14,016 23,464 23,616 23,816 23,616 23,618 	23,606 

2,736 
3,760 
6,912 

1,324 
5,760 
5,912 

2,736 
6, 760 
8, 912 

5,048 
5,760 
8,602 

5,648 
5,760 
8,592 

3,648 
5,760 
3,644 

5,648 
5,760 
8,544 

(b) 

	

5,760 	5,760 

	

8,520 	8,520 

	

1,728 	3,728 

15, 408 14,496 15, 406 35,000 18,000 17,952 17,952 19,690 10,008 	36,008 

111,458 115, 114 130, 642 356,588 196,640 219,418 234, 778 220,980 175,006 	163,344 

94,500 129,000 155,000 177, 500 204,500 189,600 332,750 107,500 	123, 500 

Plante with large reterts.r 

Eastern Zino Refining Co 	  
John Finn Metal Works. 	  
Michael Hayman & Co 	  
M . M. S. Metal Co 	 
Trenton Smelting & Refining Co 	  
William Cramp & Sores Ship & Engine Building Co 	 
Toseph 0. Kessler & Co  	

	 	Trenton, N. J 	 

Biooklyn, N . Y . 
San Franciseo,Calif 
	 Buffalo, N. Y. 	. 

do 	 
Philadelphia, Pa. 	 
Bnmklyn, N Y. 	 

12 

40 
24 

 	. • .. 
12 	 

: 	 
• 

 	.. „ 

•..... 	 

32 

13 	 

.. • $2 

8 	 
2 	 

12 	 

04 	 
21 so 
32 

14 	 
2 	 

12 	 
.......... 
..... ..... 

14 
12 
12 

0) 

 	 CO 

a 
8 

76 I a 	 140 •  	 171 .. .. . 4 .... 142 ... .. . . . . . 128 

a Dlsinantled. 	 I Idle. 	 e Urge graphitcretorts, yielding 64:0-000 pounds arsine per charge. 
N UT 3.-The 0 rasselli Chemical co. operates acid 	 •Y:iiMdSta aith r:rit.nriAing intettma at Terre amine atixt 	 Cieveitunl,rtnitroz, and Lockland (neer 

Cincinnsti), Ohio; and Neweiwtle, Pe., and smelts the 	f.%alips41treiet as 11ie.F.Me40:m: Tata MAntRs., 	ire4CietitsUireat.4 A1nes.iinelx4O8'.; 	The Prime Wage= 
Speller Co. operates nesting furnaces and sa acid plant at 	 .1.*We44W. ,Te:::,t*tA. 1.40 050404 R*43.4 .kikci* 	 tdara tst Attlkstini,* Kerta,.. 

• 

t." 
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Tho foregoing lists include a few retort smelters that treat only 
secondary materials, such as zinc ashes, skimmings, and galvanizers' 
drosses; also a few that recover about equal quantities of zinc from 
ores and from secondary materials, as well as several more that treat 
minor quantities of secondary materials. Several other zinc-smelt-
ing plants in the country obtain zinc by the distillation of zinc ashes 
and drosses in large graphite crucibles and condensers somewhat 
similar to those used in the Faber du Faur furnaces for recovering 
zinc from the zinc crusts in lead desilverization. These are given 
at the bottom of the list. 

ZINC-MELTING CAPACITY AND CHANGES IN 1918. 

The number of retorts at zinc smelters at the end of 1918 was 
168,544. There were no additional retorts under construction; in 
fact, at several smelters it was intended to discontinue operations 
after the end of the year. This did not involve dismantling the 
plants, however. The number of retorts in operation was 123,500 
at 36 plants compared with 107,500 retorts in operation at the middle 
of 1918 and with 132,750 retorts in operation at 54 plants at the 
beginning of 1918. 

THE ZINC INDUSTRY AND TIM WORLD WAR. 
- 

Below is given a brief account of the war's demands upon the zinc 
industry ancl of the ways in which the industry met these demands. 
From the American's point of view the war is naturally divided into 
two periods—that before the United States became involved as an 
ally and that afterward. 

FIRST PERIOD. 

In the first period the part of this country was to furnish the 
greatly increased supplies of zinc demanded for war uses by the 
Allies. This burden fell upon the United States because of the 
fact that of the three main zinc-smelting centers in Europe two were 
in Germany and the other was along Meuse River in the line of 
the German advance through Belgium and northern France. 

The demand for zinc made itself felt immediately after the war 
broke out, and exports of zinc for the last five months of 1914 reached 
unprecedented quantities; yet the price did not reflect this demand, 
because very large smelter stocks were on hand at the middle of the 
year—about 65,000 tons—almost equal to the exports for tho last 
half of the year. As a result, after the preliminary upward flurry at 
the beginning of the war, the price dropped in October, 1914, to the 
lowest point of the whole war period, 4.6 cents a pound. The great 
demand continued, however, and after the stocks were exhausted 
the price rose rapidly to the highest point of the war, reaching 26.5 
cents a pound for prime western zinc early in June, 1915. The rising 
prices had encouraged such a fever of new zinc-smelter building and 
of enlarging and rebuilding old plants that in the fast half of 1916 
the smelter capacity and production had overtaken the consump-
tion and stocks had begun to accumulate. One reason for the cul-
mination of the extremely high prices in 1916 was that the different 
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Allies bought their munitions individually in the United States and 
naturally came into competition and thus bid the prices up on one 
another. In January, 1915, the British Government appointed J. 
P. Morgan & Co. as purchasing agents for copper, zinc, brass, and 
other munitions exclusive of pig lead, and in May of the.same year 
the French Government did likewise. The stopping of active com-
petition between these two of the largest buyers of zinc as metal 
and in munitions was followed by a sharp decline in prices, beginning 
in the list half of June and eventually in August reaching 11 cents a 
pound. Afterward, however, the temporary scarcity of zinc, owing 
to greater war demands, carried the price up to slightly over 19 
cents a pound in February, 1916. At tit'Lqpoint the accumulation of 
zinc stocks made itself felt, and zinc dropped to 8.8 . cents a pound 
and has never since, except for two periods of a month or so each, 
commanded more than 10 cents a pound. 

The Geological Survey's new-year, mid-year, advance, and annual 
statements of zinc production were published as usual during this 
period, but they were considerably more detailed than previous 
statements. A statement published in August, 1914, discussed the 
general zinc situation as affected by the war, giving the prewar 
exports of zinc and galvanized iron from Germany, Belgium, France, 
and Great Britain, and the imports of zinc and galvanized iron into 
South America, and pointing out that the war, by tying up the 
European zinc centers, offered the United States a chance to enter 
the zinc markets of the world. In April, 1915, the resources, pro-
duction, and consumption of zinc were discussed and the conclusion 
reached that the zinc resources, smelting capacity, and production 
of the United States were fully equal to any probable demand. In 
April,. 1916, attention was called to the great increase in smelting 
capacity and to the danger of overbuilding. However, smelter 
building continued apace until on June 30, 1917, there were 224,778 
ordinary retorts in this country, in addition to the large retorts 
working on secondary materials and to the electrolytic plants. In 
1916 and 1917 the maximum production of zinc was recorded. The 
story thereafter is one of declining prices and the closing and dis-
mantling of plants. 

SZOOND PERIOD. 

WORE OF OBOANTZATIONS. 

During the first period the high prices and great demand for zinc, 
especially for the higher grades, had stimulated smelter building so 
that by the time the United States entered the war the capacity was 
more than equal to any demand that was likely to be made upon it. 
However, zinc was naturally dealt with as the other metals entering 
into munitions, and committees, including representative zinc pro-
ducers, cooperated with the Government war boards and commissions, 
not that production might be stimulated but that wasteful over-
production might be avoided and that zinc might be substituted 
where possible for other needed but scarcer metals. The Joint 
Information Board, composed of representatives of the Government 
bureaus and the war boards and commissions, maintained the 
contact between them necessary to prevent duplication of effort 
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and loss of time. Excerpts and summaries of the reports of .  the 
zinc producers' committees and the War Industries Board are given 
on pages 1049-1052. 

UNITED STATES GEOLOGICAL SURVEY. 

During the second period the United States Geological Survey 
collected weekly by wire statistics of the production, stocks, and 
commitments of zinc in the different grades and furnished them to 
the War Industries Board. This service was begun in November, 
1917, and continued until the end of the war. Permission of pro-
ducers to publish the weekly totals of production and stocks by 
grades was obtained, and these reports were distributed to the press. 
beginning with the week ending July 26, 1918. Quarterly reports 
of zinc production had been published during the last half of 1917 
and were continued through 1918. 

In requesting permission to publish the weekly reports it was 
urged upon the zinc producers that the weekly publication of produc-
tion and stocks by grades would tend to stabilize prices and pro-
duction by putting the status of the zinc industry clearly before 
producer and consumer each' week. As the Government was the 
chief consumer and as those reports had already been made to the 
Government for more than eight months, it was urged that any 
advantage which consumers would gain would be more than offset 
by the advantage gained by the producer. The effect of the pub-
lication of these figures may be seen from the accompanying curves 
(fig. 18), showing the weekly production ,  and stocks of each grade 
for the period for which they were collected. Any stabilizing effect, 
of course, would be manifested only after publication was begun at 
the end of July. The excess of supply over production for all grades 
except grade A is shown graphically. The limitation of output of 
grade D zinc through the second and third quarters of 1918, which 
accomplished the remarkable reduction in stocks, is likewise shown, 
together with the correlated rise in price. To a certain extent the 
same is true of grado C zinc. In the early part of 1918 the output 
and weekly stocks of grade A metal were small, but later, through 
increase of redistillation and electrolytic plants, the output increased 
and the stocks were materially augmented. After the armistice 
was declared the demand for zinc lessened and the output of grades 
C and D was somewhat larger, resulting in increase of stocks and 
declining prices for zinc. The chart bnngs out in a striking way 
the enormous visible zinc supplies in the early part of 1918 and also 
in the early part of 1919. Publication of the weekly statistics was 
urged under the plea that such data would be essential to 13roper 
measures for reorganization and reconstruction of the zinc industry. 
Several smelters refused to carry longer the burden of weekly reports, 
however, and publication was discontinued with the issue of January 
25, 1919. Figures were nevertheless collected for the weeks ending 
February 22 and March 22 for the use at conferences of the zinc 
producers' committee and the director of sales, purchase, storage, 
and traffic division of the War Department called to consider the 
question of disposal of Government surplus zinc. The statistics for 
these weeks do not inelude Government-owned stocks at smelters, 
amounting to approximately 10,000 tons. If this zinc is added to 
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Flovez lg.—Curves showing the weekly production and stocks of zinc by grades with daily market quotations for prime western zine at St. Louis, November, 	10. 

1917, to March, 1919. The whole space between the heavy lines represents stocks of zinc by grades as lettered at the end of the week. The upper solid line 
therefore represents the total supply of zinc at smelters at the week ends. The shaded areas represent weekly production of sine by grades. The broken 
line shown in February and March, 19L9, represents the addition of stocks of Government-owned :Inc not reported by smelters fm those wain. "X" Shows 
beginning of publication of weekly reports of production mtd stocks, and "Y" shows the signing of the armisLice. 
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that given it will be seen that stocks increased nearly 3,000 tons a 
week from December 28, 1918, to March 22, 1919. The Government-
owned stocks are shown by the broken line at the top of the curve 
for February and March, 1919. 

WRIL SERVICE comurrrass o we. 

The following notm on the services of the committees on zinc 
formed at the instance of the Council of National Defense are sum-
marized from a history of the committees by Edgar Palmer, chair-
man, made to the historical division of the General Staff, United 
States Army. 

ADVISORY COMMITTEE ON ZINC. 

In the later part of March, 1937, shortly before the United States entered the war, 
Bernard Banicb, chairman of the committee on raw materials, minerals, and metals 
of the Council of National Defenae, asked Edgar Palmer, president of the New Jersey 
Zinc Co., to accept the chairmanship of the advisory committee on zinc. After the 
official notification and acceptance of the chairmanship on April 21, 1917, the following 
additional members of the committee were appointed by Mr. Baruch: 

Charles W. Baker, American Zinc, Lftd & Smelting Co. 
Sidney J. Jennings, United States Smelting, Refining & Mining Co. 
Thomas F. Noon, Illinois Zinc Co. 
N. Bruce MacKelvie, Butte & Superior Mining Co. 
Charles T. Orr, Bertha A. Mining Co. 
Cornelius F. Kelley, Anaconda Copper Mining Co. 
A. P. Cobb (secretary), New Jersey -Zinc Co. 

Among the first duties of the committee were to ascertain the immediate needs for 
zinc and to obtain an estimate of the future requirements. As the purchaaes of zinc 
involved many bureaus, boards, producers, and consignees, a scheme governing the 
placement, billing, and allocation of shipments.was devilled, known aa the routine flow 
sheet, through which, by means of a checking system of manifold filing of orders, 
acknowledgments, and shipping directiona with all parties concerned, business was 
simplified and all were kept in touch with the progress made on each order. 

About the middle of April the Go% ernment was in urgent need of about 10,000 tons 
of grade A and grade B zinc, and a few hundred tons of grade C zinc. Through the 
committee this was furnished at 14 cents a pound for grade A, 11 cents a pound for 
grade B. and 9 centa a pound for grade C, although grade A zinc was then selling in 
open market for 25 cents a pound and the other ipsdes in proportion. 

The announcement of this first pur base of zinc through the committee resulted 
shortly in published rumors that the price of grade C zinc had been fixed at 9 cents a 
pound. As this is the grade of zinc most largely produced from Joplin concentrates, 
u bich yield approximately 40 per ent of the zinc output of the country, and as the 
price of 9 cents was admittedly) elow the cost of producing metal from Joplin con-
centrates at the then current price of $85 a ton, it was urged that the price of Joplin 
concentrates would necessarily be reduced, resulting in curtailment of production in 
that importan t d istrict. 

Furthermore, a number of producers had refused to offer to furnish any part of the 
f rat requirement of 10.000 tone because the prices fixed were alleged to be below the 
( urrent costa of production. Therefore the committee proposed a new schedule of 
prices, for June-September delivery, based on Joplin concentrates at $85, as follows: 
(; rade A, 15 cents; grade B, 14 cents; brass special, 13 centa; and grade C, 12 cents—
these prices being urged in order to maintain a maximum output of Joplin concen-
trates. 

The Government through the War and Navy Departments having made objection 
to these prices, a temporary schedule was arranged in order that supplies might go 
forward, final adjustments to be made later. These temporary prices were: Grade 
A. 13i cents; grade /t, 13 cents; grade C, 8} to 9 eenta. In August the committee was 
asked to obtain for the Na. y Department and the Emergency Fleet Corporation 5,000 
tons of grade A zinc at 12i cents and 1.375 tons of Fade B zinc at 12 cents. In Sep-
tember this request was countermanded and the zinc was obtained by the organisa-
tions concerned in the regular way by asking for bids. 
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In June, 1917, the committee asked for offers to supply about 2,000 tons of zine 
sheets at 16 centa and several hundred tons of zinc plates at 15 cents. In July the 
Navy Department asked for an additional 2,500 tons of plates at 14 cents. On the 
representation of producers that this would be unremunerative, the price waa set at 
15 cents. 

After the page of the food and fuel control act in August, 1917, the committee on 
zinc resigned, because that act prohibited those who sold material to the Government 
from serving on such committees. 

ZINC PUODUCERe 

In November, 1917, the War Industries Board suggeeted the formation of a zinc 
producers' committee to act in an intermediary capacity between the producers and 
the War Industries Board. The following persons were named: 

Edgar Palmer (chairman), New Jersey Zinc Co. 
Loeb, American Metal Co. 

C. F. Kelley, Anaconda Copper Mining Co. 
Sidney .1. Jennings, United States Smelting Co. 
E. W. Furst, Grasselli Chemical Co. 
W. A. Ogg, American Zinc, Lead & Smelting Cv. 
S. M. Evans, Eagle-Picher Lead Co. 
J. D. Layng, Ir., Illinois Zinc Co. 
W. W. Vick, Henryetta Spelter Co. 	• 
N. B. MacKelvie, 'Butte & Superior Mining Co. 
A. P. Cobb, Mineral Point Zinc Co. 
C. T. Orr, Athletic Mining & Smelting Co. 

A traffic subcommittee of three was appointed and ita chairman represented the 
zinc producers on the traffic committee of copper, lead, and zinc producers, in nego-
tiations with the Railroad Administration and Government departments in transpor-
tation matters. 

At the request of Pope Yeatman, who succeeded Eugme L. Meyer as chief of the 
nonferrous metals section of the War Industries Board, the committee gave conaidera-
ble time to the question of the variation in value between prime western zinc and 
Joplin concentrates. At a conference of the committee with the zinc-ore producers 
of the Joplin district a schedule was adopted with a eliding scale of prices for Joplin 
concentrated based on the grade of the concentrates and on the average quotation for 
prime western zinc for the week previoua. Before the plan could be thoroughly 
tested the armistice was declared and the agreement lapsed. 

[A copy of the sliding!scale is given below. This scale was worked out on an stemmed 
cod of $58 a ton for mining and concentrating and of $33 for smelting.] 

Plan governing the purchase and the sale of Joplin blende ore, adopted at a conference 
between the zinc producers' committee and the Jophn ore producers on October 18, 1918. 

1. That the smelters will specify the quantity of ore that they will obligate themselves 
to take in approximately equal weekly quantities during the period ending January 1, 
1919, and that the ore producers will furnish euch tonnage, both subject to fires, strikes, 
accklents, or other causes beyond the control of either party, interrupting, curtailing, 
or suspending operations at smelters or mines, and neither party shall be liable for 
damages due to such interruption, curtailment, or suspension. 

2. That the ratio shown in the following table shall be the basis of the settlement 
.for 60 per cent zinc Joplin mill concentrates, subject to the variation of $1 for each 
unit above or below 60 per cent zinc contents, and subject to the customary lime and 
iron penalties of $1 for each unit of these ingredients in excess of 1 per cent. Sludge 
material running not below 574 per cent zinc shall be penalized $2.50 per ton; sludge 
material assaying less than 57 4 per cen t zinc and all flotation material shall be penalized 0  
SO per ton. Thia schedule  h 11  not apply to any ores below 50 per cent zinc. 
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Spelter 
market 

(in cents). 
Ratio. 

Price, 
80 per oent ! 
Joplin ore 
at mines. 

Speller 
market 

(in cents). 
Ratio. 

Price, 
60 per cant 
Joplin ore 
at mines. 

6.0 8.80 to 1 	340.800 10.6 6.34 to I 67. 204 
6. 1 6.79 to 1 	41. 419 10.7 8.33 to 1 67. 731 
6.2 6.78 to I 42.036 10. 6.32 to 1 66.266 
6.3 6.77 to 1 42.651 10.9 6.31 to 1 03.779 
6.4 6.76 to 1 43.264 
6.5 6.75 to 1 	43. KM 11.0 6.30 to I 69.300 
6.6 6.74 to 1 44. 484 11.1 6.29 to 1 62. 819 
6.7 6.73 to 1 45.091 11.2 6.28 to 1 70.136 
6.8 6.72 to 1 45. 696 11.3 6.77 to 1 70.851 
6.9 6.71 to 1 48.299 11. 4 6.26 to 1 71. 364 

11.5 6. 25 10 1 71. 175 
7.0 6.70 to 1 48.900 11.6 6.24 to 1 72.384 
7. 1 4.69 to 1 47. 499 11.7 6.23 to 1 72. 891 
7.2 6.88 to 1 48.098 11.8 8. 22 to 1 73.396 
7.3 6.67 to 1 48691 11.9 6.21 to 1 78 8911 
7.4 6.06 to 1 49.284 
7.5 8.65 to 49.1475 12.0 6.20 to 1 74.400 
7.6 6.64 to 1 50.464 12.1 6.19 to 1 74. 
7.7 6.63 to 1 SI. 061 12.2 8.114 1 o 1 75.396 
7.8 6.62 to 1 	34 636 12.3 6. 17 to 75.801 
7.9 6.61 to I 52.219 12.4 6.18 to 1 76. 384 

12.5 6. 15 to 1 76.875 
IL 0 6.00 to 1 52. 800 12.6 5. 14 to 1 77.364 
6.1 6.59 to 1 53.379 12.7 0.18 to 1 77.861 
6.2 6.55 to 1 53. 956 12.8 8. 12 to 1 714.336 
6.3 8.57 to 1 54.331 12.9 6. 11 to 1 73.1419 
6.4 6. 513 to I 55.104 
IL 5 6.35 to 1 55. 675 13.0 6.10 to 1 79.300 
6.5 6. 5410 1 58 244 13.1 6.09 to 1 79. 779 
6.7 6.53 to 1 56.811 13.2 8. 08 to 1 so. 256 
8. 6.52 to 1 57.376 13.3 6.07 to 1 M. 131 
6.9 6.51 to 1 57.939 13.4 6.08 to I 81. 204 

13. 5 6.05 to 1 81.675 
9.0 6.50 to 1 53.600 13.6 0.01 to 1 M. 144 
IL 1 6.49 to 1 50.069 13.7 6.03 to 1 82. 811 
9.2 8.48 to 1 59.616 13.8 6.02 to I 83. 075 
1.3 6.47 to 1 60. 171 13.9 6.01 to 1 83.539 
1.4 6.46 to 1 80. 724 
1.5 6.45 to 1 61.275 14.0 6.00 to 1 84. 000 
9.8 6.44 to 1 01.1424 14. 1 5.99 to 1 84.450 
9.7 6.43 to 1 62.371 	14.2 S. 98 to 1 84.916 
9.14 6.42 to 1 02. 916 14.3 5.97 to 1 85.371 
9. 9 6.41 to 1 	63.439 14.4 5.96 to 1 85. 1424 

14.5 5.95 to 1 69.275 
10.0 6.40 to 1 	64.030 14.6 5.94 to 1 86. 734 
10. 1 6.39 to 1 	64.339 14.7 5.93 to 1 87. 171 
10.2 8.314 to 1 	65.076 14.8 593 to 1 87. 616 
10.3 8.37 to 1 	85.611 14.9 5.91 to 1 83.039 
10.4 8.39 to 1 	N. 144 
10.5 6.35 to 1 	66.675 15.0 5.90 to 1 814. 500 

3. The market price of spelter governing settlements will be posted by the Joplin 
Ore Producers Association each Friday and shall govern for one week. The quota-
tion to be pouted by the Joplin Ore Producers Association shall be the average of the 
daily quotations for prime western spelter at St. Louis as given in the Engineering 
and .Mming Journal for the week ending the Wednesday previous to the Friday of the 
week in which the quotation is posted. 

4. Should this arrangement prove satifdactory, it will be continued from quarter 
year to quarter year, with such modifications as may be found necessary. 

ULLLD STATZS WAR INDUSTRIES HOARD. 

The nonferrous metals section of the War Industries Board from its 
inception bore a vital relation to the war metal industries. The 
operations of the section are briefly described in a report from which 
the paragraphs relating to zinc are given below. 3  

Organization.-The nonferrous metals section was organized in October, 1917, with 
Mr. Eugene M. Meyer, jr., as section chief. He was assisted by Messrs. 0. F. Weber, 
II. G. Moulton, and E. M. Friedman, and later by Mr. Pope Yentman. In March, 

• Report On the activities of the aection of nonferrous metals, United States War Industries Board, Dec. 
31, 1913. 
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1918, Mr. Meyer transferred his activities to a directorship in the War Finance Cor-
poration, and Mr. Yeatman wee made section chief. In October, 1918, Mr. Yeatman's 
title was changed to "Director," and the personnel under him has included E. Coppee 
Thurston, assistant; Irwin H. Cornell, in charge of lead; George C. Stone, in charge 
of zinc; Andrew Walz, assistant; and Lieut. H. R. Aldrich, statiatician. 

The metals handled by this eection under Mr. Yeatman are aluminum, antimony, 
copper t  lead, nickel, quicksilver, and zinc. The duty of this section has been to 
ascertain the requirements of the American and Allied Governments, and the essential 
commercial neede of the country in these raw materials 1  and when necessary to encour-
age an increase in their production. It has been the aim to interfere se little as possi-
ble with the normal couree of busineas, and to have the producers, importere, dealers, 
and consumers feel that it waa the section's desire to understand and help them in 
their difficulties, and it is pleasant to record the almost univeraal and hearty spirit of 
cooperation in the industries. 

.Noduction.—At the time the United States entered the war there was an ample 
supply of common stinker and practically sufficient of the high grade. The situation 
regarding the latter was eased by persuading the Army to make its specifications more 
liberal as regards cadmium, and there has not been any ehortage for either war pur-
poses or ordmary industrial purposes, though the high price due to high labor and fuel 
costa has reetricted some induatrial 

Causes of shortage.—There was no ahortage in zinc metal, but lark of rolling mill 
capacity limited the production of sheet zinc. 

Embargoea.—Exrt embargoes: All of tho metals handled by this section, except 
zinc, were on the War Trade Board's export conservation list, for which individual 
licenses were required for shipment. 

Priem—Government prices before fixing: Early in 1917 a zinc committee was 
appointed to arrange a price for Government purchases, but before an agreement waa 
reached the market price sank below the figures discussed, so no arrangement was 
made. 

Prices fixed by the price-fixing committee: On February 13, 1918 ;  a maximum 
price on grade A of 12 cents per pound f. o. b. East St. Louis, and maximum base prices 
on plate zinc of 14 cents anfi on sheet zinc of 15 cents f. o. b. plant, subject to the 
usual trade diecounts and differentials, were fixed until Juno 1, 1918. Before the 
end of May these prices were exterided to the let of September, and prior to that date 
they were again extended to January 1, 1919, when they will expire by limitation. 

Present trend of prices: The price is now very low and is decreaaing from week to 
week with every inclication that it will continue to fall. 

Methods of control.—No control was neceaeary, but a zinc producers' committee waa 
formed in September, 1917, to assist in bringing about better relations between the 
miners and the smelters. 

Methods of purchase.—Purchaaes were made direct either by negotiation or by 
requests for competitive bids. 

Am2ngements made in the induatry.—After the maximum price had been fixed on 
aheet and plate zinc and in order to encourage additional output and help the under- - 
paid mining companies, it wise suggested to the zinc rolling mills by the mine operators 
tint they should pay the miners $75 per ton bane on 60 per cent zinc concentrates 
running under a certain percentage of lead, and buy their requirements from all the 
mines of the Joplin district that produced this grade of ore proportionately. This was 
accepted, and the High-Grade Ore Producers' Asaociation was formed among these 
miners. This section then appointed a high-Frade ore producers' allocating committee 
to receive the requirementa of the rolling mills and allocate them proportionately to 
the various members of the association. 

An effort was made to assist the Joplin district zinc miners by an arrangement 
whereby all the producers of the Joplin district were to agree with all the zinc smelters 
for a sliding scale of prices dependent upon grade. This scheme, however, fell through 
because the American Metal Co., which is one of the largeet buyers, withdrew after 
having entered the agreement, while the Edgar Zinc Co. and one or two other small 
companies never came in. 

Conservation effected. —When the war ended coneiderable conservation was in course 
of being effected by the substitution of sheet zinc for tin plate, galvanized aheet, 
sheet aluminum, and nickel plate. It is hoped that some of these uses for sheet 
zinc will continue after the war. 

Some conservation of lead wait also effected in August and September, 1938, when 
lead became very scarce, by the use of zinc metal, as in the coffin induetry. 

High-grade or grade A zinc, for making cartridge cases, was at first purchased solely 
on the Navy specifications, which were very stringent. The zinc producers and this 
°action, after etudying the question, adviaed the War Department to make its own 
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specifications for grade A less stringent aa to cadmium content than those of the Navy. 
This was done ancl resulted in many zinc smelters making Army grade A zinc by re-
distillation, thus affording another outlet for some of the excess production of zinc 
of the lower grades. 

New eapacity.—Early in the war, before the participation of the United States, there 
was a very great increase in the demand for spelter, mainly for export, which was met 
in three ways—by increasing existing plants, by reopening abandoned and obsolete 
plante, and by the construction of new plants. 

By the time the United States entered the war, the melting capacity was more 
than ample to supply all requirements. To meet the demand for high-grade spelter, 
special furnaces were built or old ones were altered to refine lower grade spelter. 

ese will'be a total Ices, except in a few cane where they can be altered to regular 
smelting furnaces. The present smelting capacity is about twice the normal demand 
and the present output about 50 per cent greater than the normal. Much of the present 
active capacity is new construction, se the poorest plants have been forced out of 
businees. Many more plants will be obliged to close down unless the export demand 
proves to be very large. 

Present outlook.—The increase in the production of zinc on account of the war has 
been relatively greater than that of any other metal. The production in 1907 was 59 
per cent greater than that of 1902; that of 1912, 35 per cent greater than 1907; and that 
of 1917, 97 per cent greater than 1912; and the greater part of the abnormal increase 
has been in-high grade. The stocks in the hands of wieners and the Government are 
exceedingly large, and the awns that have decresaed its use for galvanizing during 
the war will in part persiet. The next largest use, which is for brass and other alloys, 
will LW probably be decrefteed bY the large 'amounts of scrap braes that are likely to 
come on the market. 

Much zinc will be needed for reconstruction, but the English works have been much 
increaeed and will doubtless take care of part of this. Further, much of the zinc re-
quired will be in the form of sheet, and our rolling mill capacity is quite limited. 
The preeent epelter output is at least 50 per cent greater than the probable home de-
mand, and many works will be obliged to shut down as it is not economical to run at 
a small fraction of capacity. At present there are 21 plants producing spelter of 
which not over one -third can be called strong, and at laud an equal proportion are 
decidedly weak. 

Outside of the emeltere the mart serious effect 4rill be in the Joplin mining fields 
as its ore is always sold weekly for immediate delivery, while in the other districte 
the ore is sold almost entirely on long-term contracts or the mines are owned by the 
smelters. 

ANZRICAN ZINC nranTtrrz. 
The American Zinc Institute was organized July 29, 1918, when the 

first meeting was held at St. Louis, Mo. The institute is composed 
of miners, smelters, and manufacturers of zinc. Though organized 
with a view to benefit the industry under peace -time conditions, 
nevertheless it brought together the principal zinc producers of the 
country at the height of the war and gave opportunity for full dis-
cussion of the conditions confronting the entire mdustry. The special 
incentive to organization lay in the extremely.low prices of zinc in 
April, 1918, the lowest since the early part of 1915. The immediate 
problem was not so much one of speeding up production, as it was 
in other metal industries, but rather one of action toprevent over-
production and consequent depression and disorganization of the 
industry, which might result in scarcity at the most critical period 
of the war. Smelter stocks of about 53,700 tons at the beginmng of 
1918 had been reduced to 44,500 tons by the middle of the year, and 
conditions were therefore somewhat more satisfactory at the time 
of organization. 

Among the policies of the institute are to obtain the widest possi-
ble use of zinc products by means of research and publicity, to pro-
mote a better imowledge of foreign output and resources through 
the operation of a statistical bureau, and to promote efficiency and 
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progress in the industry through scientific researrh and mutual 
exchange of data. 

The mstitute held itself at the service of the Government at all 
times, and after the armistice was declared it helped to formulate 
plans for the disposal of the surplus of Government-owned zinc to 
the least injury of the industry. 

The address is Mnerican Zinc Institute (Inc.), Stephen S. Tuthill, 
Secretary, 27 Cedar Street, New York City. 

WAR EXPORTS OF ZINO. 

The following tables bring together the quantity and value of the 
exports of zinc and manufactures of zinc for the period of the war. 
As these tables have been published in this form only during the war, 
they are given here to round out the foregoing account of the war 
relations of the zinc industry. For the greater part they are not 
duplicated elsewhere in this chapter. 

i 
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Zinc exported from the United States, 1914-1918, by classes. 

Material. 

1914 1915 1916 	I 1917 1918 

Quantity 
(pounds). Value. Quantity 

(pounds), Value. Quan Illy 
(pounds). Value. QusanT (pounds/. Value. Quantity 

(pounds). 	Value. 

DOMESTIC. 

Zinc ore 	 • 
Zinc slabs and sheets 	  

22, 220, MO 
129, e04,o2 

1388,464 
8,540, 868 

1,664,320 
737, 205,928 

$35, 278 
29, 537, 683 

156,830 
328, 289,687 

13,972 
51,311, 047 

2,640,860 
307, 592, 422 

363,043 
38,336, 559 

125,000 
160, 487,439 

	

32,180 	1-C 

	

17,030, 378 	1-1 
Zinc drools 	  5,071,067 240,944 8,333,513 506, 956 98,575 10,801 26,804,969 2,126, 909 31,631, 364 2,238, 913 	X 
Zinc manufactures   	 210, 908 	  1,951, 949 	  574,299 	  570,352 	  729,871 
Brass, old, Mr remanufseturing  	20,639, 401 2, 100, 870 11, 258, 472 1, 259, 837 6,956, 212 1,305, 060 9,298,989 1, 758, 3114 4,909, 717 799, 3111 
Brass, bars, plates, and sheets 	  7, 115, 807 909, 153 156, 272, 144 12, 435, 782 244,531, 706 72,683, 626 328, 346,666 101,521,423 30, 989, 717 9, 522, 934 
Brass, articles made from  	 3, 756, 833 	  41, 146, 025 	  211,668,041 	  136,611,299 	  19, 483, 146 
Cartridges   	 8,567, 122 	  25,408,079 	  S5, 1(74 904 	  42,122,656 	  10,764, 765 

IFORFIGN. 
0 

Zinc, blocks, pigs, and old  	11, 150,571 218,145 25,550,014 2,355, 557 86,450,495 8, 081), 442 129, 360,631 12,429,356 40, 138, 715 3,633 968 
Zinc dust 	  356,262 17,472 431,815 55,387 390,578 - 	57,695 158,175 21,118 79, 512 10,392 
Zinc manufactures   	 18, 544 	  119, 104 	  1,072 	  ao 	 C) 
Zinc used in articles axported with benefit tx2 

of drawback 	  8,256,012 a 	1,430 63,260 • 7, 936    	 3,176,615 106,4714 12,673, 381 • 364,080 	.Sn 

 	23,200,678 	  114, 819, 368 	  430, 799, 939 	  335,687,630 	  64, 478,045 	g 

• Declared value of the zinc used in =king the articles exported with benefit of drawback. 
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Zinc slabs and sheets exported from the United Stales, 1914-1918, by destination, in short low. 

1914 1915 1916 1917 	1 1918 

Destinatkm. 
Domestic. Foreign. Domestic. Foreign. Domestic. Foreign. Domestic. Foreign. Domestic. Foreign. 

Canada  	 3,383 705 11,138 585 10,216 708 9,427 4,026 6,995 1,052 
Great Britain  	 40,847 2,887 54,533 5,122 60,529 18, 847 71,555 26, 739 28,334 6,108 
Netherlands    	 12 	 2    	 112 	 
France 	  14, 463 1,902 25,255 6,064 51,810 19,465 41,901 21,595 25,140 10,373 
Italy 	  1, 6.51 	 8,758 952 14,081 3,933 10,593 9,873 6,130 1,527 
Germany  	 84 	 
Russia  	 4,819 	 12,001 	 11, 786 124 8,238 2,443 	• 
Japan 	  456 	 657 	 882 	 1,360 	 5,287 	 
Other countriee  	 5,099 75 6,166 52 13,822 153 	10,722 1,891 	8,367 199 

64,8(12 5,560 118,603 12,776 183,135 43,230 	163,796 	64,680 I 	80,244 30, 089 

Zinc slabs and sheets exported from the United Slates, 1914-1918, by months, in short Iona. 

Month. 
Domestic. 

1914 1915 1916 1917 1918 

Foreign. Domestic. Foreign. Domestic. Foreign. Domestic. ! 	Foreign. Domestic. Foreign. 

January 	  230 28 15,299 84 10,433 3,631 15,351 2,650 10,433 4,201 
February 	  18 	 13, 002 	2,017 10,328 3,919 15,549 4,860 3, 225 711 
March 	 
Ayril 	  
May 	  107 

146 	 
60 	 

112 

8,1 0 	1,138 
8,842 	n 
7,63 ; 	1,104. 

8,171 
9,133 
8, 583 

575 
1,902 
4,811 

17,408 
13,119 
19,528 

8,230 
3,248 
9,946 

7,364 
7,569 
4,311 

2,036 
714 

2, 
June  	 269 27 9, 470 	1,288 11, an 5,460 12,308 2,246 7,408 417 
July 	  157 	 43, 492I 	1,876 12,706 4,508 8,802 2,240 5,161 181 
August  	 3,448 319 7,271 	421 661 4,2 11,307 758 4,055 1,374 
September  	 19,045 1,120 8,6154 	1,513 19, 125 965 8,749 19,624 6,202 1, 908 
October 	  10,250 1,140 12,084 	608 19, 994 6,110 6,057 2,461 8,578 1,464 
November 	  12, 747 957 10,019 I 	2,343 18,988 4, 280 8,017 1,248 7,478 1,280 
December  	 18,318 1,877 9,701 I 	310 15,852 2,958 17,540 7,179 3,496 1,804 

64,8(12 5, 560 118, ODA 	12,776 102,135 43,210 153,796 64,680 80,244 20,069 
Foreign zinc used in articles exported with benefit DI 1-4 

drawback   	 4, 128 	 32     	 1,688 	 6,337 
Cif 
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1056 	MINERAL RESOURCES, 1918—PART I. 

The statistics of exports of wire, including barbed and all other 
wire, as given by the Bureau of Foreign and Domestic Commerce, 
Department of Commerce, do not distinguish between plain wire 
and galvanized wire, so that the table below gives no clue to the 
quantity of galvanized wire exported. The great increase in ex-
ports of wire during the war indicates that both the output and 
exports of galvanized wire must have been greatly increased, as most 
of the wire used in enipanglements, both barbed and plain, was gal-
vanized. 

Domestic wire exported from the United Stalta, 1913 -1918, in short tons. 

1913 1914 1915 1916 1917 1918 

Barbed wire 	  91,697 1115,108 278,464 469,148 216,627 268,268 
Ali other wire 	  121,222 97,465 251,964 296,689 zis, MI 176,086 

213, U9 202,573 530,418 764,987 442,338 439,382 

PRODUCTION AND CONSUMPTION OF ZINC BY SIX-1LONTH 
PERIODS. 

In view of the fact that the annual report on zinc is not ready for 
publication until late' in the year it has been customary to include 
a table showing the production of zinc by smelters in six-month 
periods, and to include the period following the year to which the 
annual report refers. Such a table for the period of the war seems 
propeily to belong here in the section dealing with the war activities 
of the industry. 
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1914 

1 

	! 	1915 

First half. 1 Last half 	 I First half.1 Last hall 
	 : 	  

40,659 	64,039 

171,496 1 	171,922 
3,562 ' 	6,009 

506 1 	374 

	

20,095 	5,864 

	

207,634 	250,501 

	

8,898 	Z1,486 
489 ! 	416 

216,221.1. 	242,481 1 	237, 116 	279,286 

881671 

	

5,413 	5,704 	7,071 

	

2,247 1 	32 1.. 	 

1130 	63,972 64,aaa 
64,039 	23,095 5,884 	14,253 

60,917 	91.727 I 	73428S 	75 569 
1-142or 	if4;til7- 	161,12A ----2ild,727 •A 

62,002 	65, 934 	74,982 I 	84,970 
21,737 	20.773 	36,247 	06,178 
45,443 	45, 924 	51,172 1 	58,036 
13,752 	11,343 	18,821 1 	25,339 
30,064 	31,067 	36,303 1 	38,208 

252 
I 	175,058 	177,991 	216,632 ' 	272,987 

• 
10,113 	10, 432 	13,646 ' 	16,218 

1,45,171 : 	198,423 	230,078 ' 	289,205 

1918 	 1917 

First half. Last hall. 

14,263 

267,696 
43,756 

464 

331,159 

20,197 

52,546 
5,461 

23,879 

102, 083 	1115 759 ! 
--220-X9 	230 2T1- ' 221, 281- I-INT361 

_315,921 

23,033 

98,077 

17,598 
7,061 I 

12,476 	13,184 
95,149 	n, 340 
42,339 	33,989 

109,130 	96,264 
44,032 	42,943 
40,359 	38,419 
17,613 	7,596 

351,138 	303,435 
12,146 	4,690 

373,283 	313,126 

23,879 

290,642 
35,249 • 

220 I, 

First hail. Last half. 

17,598 33,147 

311,539 273,058 
49,599 

136 
35,377 

121 

378,872 	341,703 

81,180 33,500 
1,588 

85,578 51,704 
7,•85 8,829 

33,147 53,721 

167,690 	149,342 

	

90,082 	91,351 
7,503 

	

74,392 	88,694 

	

73,298 	94,908 

	

31,593 	41,952 

	

42,190 	40,064 

	

1.697 	0,419 

	

318.452 	351,891 

	

9,924 	18,852 

	

326,376 	370,743 

C.: 

. 0  Supply: 
1 	Stock at beginning of period 	  
• Production- 

From doinastir ore 	 
From imam 0113 

co

- 

	Imports (mostly scrap.) 	  

Withdrawn: 
Exports tram warehouse 	  

s•- 	Exports under dra whoa 	  
1 	Domestic exports-- 

Shibs 	  
Sheets 	  

• Stook at aid of period 

	

	  

. 

 

Zinc smelted in 

Illinois 	 
Arkansas 	  

ICansait. 	  
Oklahoma 	  
Pennsylvania. 	  
Other Slates 	  

Electrolytic zinc 	  

Total primary tine 	 

	

Redistilled secondary zinc 	 

pparent conaumption . 

Zinc produeed and consumed in Ms United States, 1914-1919, by six-month psriods, in short tons.a 

1918 1919 

First half.1 Leat half. First half. 

	

53,721 	44,502 

	

242,978 	249,429 

	

14,237 	11,286 

	

31 	 4 

41,241 

247, 684 
7,918 

46 

---  
3111.- 015 	305 170 290 788 

12,058 	8,011 9,630 
1,861 	4,486 3,727 

34.559 	31,809 52,989 
5,712 	8,164 11,300 

44,502 	41,241 59,651 

24, 682 	23,711 	137, 357 N 
2111,333 	211 461 	159.601 

	

69,672 	72,172 	
14,019 

	

11,773 	14,980 
01,701 

5) 
12,803 	16,348  22,034 
69,157 	89,909 	85,272 
39.133 	38,209 , 	37.108 
35,373 	29,584 1 	82,147 
19,4.52 	19,484 1 	23,211 

■•■•••■• 
257,263 	260,664 	255,502 

3,583 	6,333 	7,323 

250,848 	266,997 	262,880 

Yearly total 	373,594 	 519 , 283 
Zinc oro I mportad.  	 !, 	66,683 -VI, 169 
21m:content of importM ora 	 23,997 . 	33,672 
Zhw orooxported 	 677 1 	135 
Zinc drcas exporter! 	 . 	2,932 ! 	1,235 

Total number of retorts at end of perio4 	 115,114 	130,642 ! 	156,508 
Total number of retorts in oporatiim at end of period  	91,500 	129, 000 1 	155,000 

' 

	

OK 	119 	j 	989 	408 	. 	537,845 

	

- 273i7875- 	164,119 	--14-3,1ilti 	00,4 5 	43,086 	25,810 --wek 

	

93,907 	54,240 I 	48,968 	23,518 	15,820 	8,989 	6,314 

	

33 	45 	35 	1,283 	62 • • 	 

	

28 	20 	5,236 	8,998 	7,575 	8,210 	5,010 
_., 

	

196,540 	219,418 	1 224,778 	220,20 	178,098 	168,544 	168,988 

	

177,500 	204,800 	189,500 	132,750 	107,500 	133,500 	82,000 1-g 

Revised from mid-year statement as lamed in August, 1919. 
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1058 	MINERAL RESOURCES, I918—PART I. 

CHART OF PRODUCTION AND CONSUMPTION OF ZINO DURING TEM 
WAR 

The chart (fig. 19) shows graphically, for the period of the war, 
the total supply of zinc (excluding, that recovered in pigments 
smelted directly from ore) and the consumption in this country. 
The space between the curve marked "production," which shows the 
output of zinc, and the curve marked a shows the stocks at the 
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Flamm 19.—Chart showing production end oonsumption of zinc during the World War. 

beginning of the year. The curve a therefore represents the total 
"supply," as the imRorts of zinc for the period are negligible on the 
scale of the chart. To get the consumption, the stocks at the end 
of the year (represented by the space between curves a and b) must 
be deducted from the total supply, and therefore the shaded area 
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presenting " consumption" is limited above by the line b. The 
aded area is limited below by the line showing total " exports," 
ade up of exports of zinc made from domestic and foreign ore as well 
of zinc in articles exported with benefit of drawback and exports 
zinc in brass, which grew to large proportion in 1916-17. The 
'mag i ic consumption n 1916 was about one-half greater than in 
13 and 1914, and though it fell off slightly in 1917 it recovered in 
.18. Zinc sent abroad for the use of the American Expeditionary 
>rces is not regarded as exported, and this accounts in part for 
e expansion in 1918. 

GRADES 01P ZINC IISED DURING TER WAR. 

Zinc is classified into grades according to its analysis. The grades 
merally specified before the war were the " hiqh gTade,,,  inter-
edia te, ' "brass special," and "prime western' orthe American 
)ciety for Testing Materials, adopted in 1911. In 1917 the society 
[clod another grade, "selected." The War and Navy Departments 
[ewise purchased on closely similar specifications, but the grades 
ere represented by letters, "high grade" being "grade A." As 
ost zinc during the war was brought under these Government 
•ocifications the grading by letters largely superseded the older 
assification for the time being. Since the war the tendency of the 
ade is to go back to the old familiar grading. The different classi-
:ations, with the authorities and dates of adoption, are given in 
.e accompanying table. 
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Grade A. Grade B. Grade C. 	 Grade D. 

Zinc, minimum 	 
Cadmium, maximum 	 
Iron, maximum 	 
Lee mardmiun 	 
Cadmium, iron, and lead, 

nniximurn sum 	 
Aluminum, maximum 	 
Other elements, maxi-

mum. 	  

"High ph 

4-14 . 
1911. s 

0.05 	0.0 
.03 	.03 
.07 	.07 

.10 	.10 
None. None. 

I ate  

A . S. No 2," 
TA:11.  

1911.s 

0.50 	0.50 
. 	co 

.201 
	.2D  

.50 	.50 
None. None. 

None. None. 	 

"Brass 
!pedal 

A. 8. 
T. M., 
1917.6 

	

99.35 	 

	

.50 	0.50 

	

.03 	.03 

	

.25 	.60 

.65 	1.00 
None. None. 

Tr. 	 

Navy, 
1913. e 

		96. 60 

	

0.75 	.75 

	

.01 	.04 

	

.75 	.75 

	

1.20 	1.20 

	

None. 	Tr. 

Tr. 

"Prime' 
irest - ! 

Army, ern," I Navy, 
!MAI A. 8. 1913. e 

T. M., 
1911.e 

	

9&00 	 WOO 

	

.75  	.75 

	

OS 	0.08 	.06 

	

1.00 	1,50 	1.50 

• 1.50  	2.00 
Tr, I 	Tr. 

	

Tr, 	 

"Prime "Prime 
west- west-
ern ern," 

No.5," Metal 
A. 8. E x-

T. U., change, 
1917.6 1916.1 

0.08 
1.60 

Navy, 
1917.c 

99.35 
50 

.03 

.20 

ao 
None. 

Tr. 

iected 
No. 4 " 
A. 

T. 11., 
1917.6 

0.75 
.04 
. 80 

1.25 
None. 

Nary, 
1917.• 

Navy, 
1917.e 

Army, 
1918.4 

99.85 
.05 
.03 
.07 

.10 
None. 

99.50 
.50 
.03 
.10 

50 
None. 

Army, 
1918.e 

" Brass 
spedar, 

A. 8. 
T. IL, 
1911.a 

0.08 
2.00 

96.00 
.75 
.08 

1. 00 

1.50 
Tr. 

Tr. 

Zinc specifications, showing minimum zinc required and W141.XiM,1071 impurities permitted, 1911-1918, in per cent. 

a Aat. Soo. zik4. MAL:r4)ft„ 	147;?141, ,  1, Adopted Aug. 21, 1911. 
lik.15p.,4. kltgz val. 17, pp. 1801-181, 1917. 

• Nell. :.1:sivrer0iftri:iosaiinaaleint 
:11 117,  Army% th1.14:0,00 0.4p*Mskt4..nakatttalims‘ revised Mar. 7, 1918. 
•  Nm, 1. Xivw.fffsprirP,144%.....tifi0o0:4‘..,144U. f .IN4m.:***0 41.0w xv.i...k.wew,$:*Tiottfe40: :A4vi.o:le.x;.,...1 Metal Market, Aug. 31, 1916. 

P.4  

C7s 
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TRADE CONDITIONS. 

WORLD'S PRODUCTION. 

own..„ 

to the disturbed conditions in Europe complete figures of 
the-W-o-rTd's production of zinc are not available. 

The following statistics, though incomplete, show approximately 
the foreign production during die war. 'The figures in black-faced 
type are taken from the official statistics of the countries named; 
those in the ordinary type are taken from statistical handbooks, 
consular reports, market letters, and trade journals. There is 
always a possibility of duplication in figures showing European 
production, for some countries send crude zinc of poor quality to 
other countries for refining. Furthermore, secondary zinc IS included 
in the figures showing the foreign production, so that to put the 
United States on an equal footing in the statistics it would be neces-
sary to include in its production the domestic output of secondary 
zinc. 

World's production of zinc, 1913-1918, in metric tons. 

ocamtrisa in which smelted; reduced where necessary to metric tons.] 

Cmintry. 1918. 1913 1914 1913 1916 1917 1918 

Andra& 	  
Austria 	  
Belgium 	  
Canada 	  
China 	  
Franco 	  
Germany 	  
Great Britain 	  
Holland 	  
Italy 	 
Japan 	  
Ncrway 	  
Russia 	  
Siberia 	  
Spain 	  
Sweden 	  
Tasmania 	  
United States 	  

3,734 
21,707 

197,703 

( 1 ) 
84,183 

2t0, 113 
59,148 
24,323 

9,287 
7,610 

6,920 

320,213 

4,187 
19,508 

904,190 

0490 8_ , 
2,113 
85 18,343 
(4) 

900 
9,287 

10,100 

11,008 
2,116 

814,498 
' 

11,4196 
(I) 

146,986 

ib  ) 4 ,478 
( b) 
50,000 
18,463 

14881 
10,000 
8,900 

11,728 
LIDO 

228,279 

6.828 

6i6,1180 
20 

(b) 
19,18D 
(b) 

45.000 
11,180 

21,182 
25,008 
2,000 

8,117 
8,688 

444,082 

4_11_1_1_101 .311
 k 

weliatt i
e
ge,
 lig.

:
 a
d
:
 1 

IA
M

,13"
g

  
•101  

4eicitie
ge,

 g
et.

 d
t:  

6,712 
(b) 
9,946 

11,189 
(b) 
18,847 

it) 
" 04 

1,188 
44, 500 
(b) 

) 1B  t)  ,900 
4,098 
1.882 

459,8611 

997,919 

o Statistics from the listallpsellachaft for 1913, given for oomporbon. B fitaUstim not avellable. 

TIEPORTS AND EXPORTS. 

The following tables of imports and exports of zinc and of zinc 
remaining in warehouses are made up from the joublications and 
records of the Bureau of Foreign and Domestic Commerce of the 
Department of Commerce. 

WAREHOUSE TRANSACTIONS. 

Zinc imported into the United States as metal or in ore may be 
entered for immediate consumption, in which case the duty is paid 
and the zinc goes direct to the importer; or it may be entered for 
warehouse, bond being given for double the anmunt of the estimated 
duty. In accordance with the usage of the Bureau of Foreign Com-
merce, the term "General imports" in the accompanying tables indi-
cates the total zinc imports, including both zinc articles entered for 
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ZINC AND CADMIUM. 

BY WALTER RDITON INGALLS. 

THE chief features of the zinc industry in the United States in 1896 were a 
combination of a large number of the smelting companies, and the exportation 
of spelter and ore to Europe. The first was consummated in January, when the 
Cherokee Smelting and Refining Company (Pittsburg, Kan., and Weir City, 
Kan.), Robert Lanyon & Co. (Pittsburg, Kan., and Nevada, Mo.), S. H. Lanyon 
& Bros. (Pittsburg, Kan.), Pittsburg & St. Louis Zinc Company (Pittsburg, 
Kan.), Girard Zinc Company (Girard, Kan.), Rich Hill Mining and Smelting 
Company (Rich Hill, Mo.), Scammonsville and Columbia Smelting Companies 
were united, partly by purchase, partly by lease, in the Cherokee-Lanyon Spelter 
Company. These works had then a capacity of 35,000 tons per annum, at the 
most, while works with capacity of 40,000 tons, including the best equipped of 
all, viz., those of Peru and LaSalle, Ill., remained outside the combination. 
The new company promptly adopted a policy of concentration of smelting in a 
few works and restriction of output, the effect of which is outlined in the mar-
ket review subjoined. 

At the beginning of September the price of zinc had fallen to 3.25@3.30c. 
at St. Louis, which was below the parity of the European market, where con-
ditions had been steadily improving since the first of the year, and it became 
possible to export American speller, which was done until the first of November, 
when it became more profitable to market the product at home. The total 
exportation for the year amounted to 10,130 tons. 

Shipments of zinc ore to Europe also attained important proportions, about 
15 carloads going from Joplin to Swansea, a little from Tennessee, and a good 
deal from New Jersey, the total amounting to 2075 tons. 

It is unlikely that exports of zinc ore from Missouri will attain large volume 
in the near future, owing to high freight rates to the seaboard, but it is probable 
that those from New Jersey will become more and more important. The busi-
ness originated through the production on a large scale of zinkite-willemite 
concentrates by the Wetherill process at Franklin Furnace, N. J. These con-
centrates average 49 to 51% Zn, 2 to 3% Fe, 4 to 5% Mn, and scarcely more than 
a trace of lead, wherefore they are very desirable for the manufacture of high-
grade spelter. For this purpose a market for tbem has been found at the Grillo 
works in Westphalia, and the exportation, which was begun about the first of 
September, now amounta to from 700 to 1000 tons per month, which is shipped 
in bulk via Antwerp or Rotterdam. 
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590 	 THE MINERAL INDUSTRY: 

It is not easy to understand how zinc can be produced at a profit when the 
price in St. Louis is as low as 3.25c., or even 3.50c., which was more than 
the average in 1895. Yet new works have been built at Iola, Nevada, and Up-
land, in the Missouri-Kansas district, and other!) are planned. Probably there 
are few which are making money except the larger works, especially those of 
Illinois, which have rolling mills and sulphuric acid factories in connection with 
them. The Illinois Zinc Company, of Peru, Ill., followed the example of iti 
neighbor at LaSalle and installed an acid plant last year. Probably the only 
other noteworthy improvements in tho Western works was the introduction of 
new mechanical roasang-  furnaces, the Brown, Pearce, etc., which are doing good 
work and clearly controverting the European opinion as to the advantage of 
automatic blende-roasting. 

PRODUCTION OF SPELT= IN THE UNITED STATES. 

States, 1801. 1802. 1894. 1815. 1816. 

Illinois and Indiana 	 29.060 80.127 

0
1
0
  

sitti t,.5 .): 

13,948 81,748 31,516 
Kansas 	  11.400 91,958 95,000 15,916 
Missouri 	  16,906 15.169 19,003 10,716 luxe 
Bouth and East. 	 18,988 14.788 6.996 11.468 9.415 

Total tons of 2000 lbs 	 93.968 84.092 75,155 74,004 81,858 	77.Or 
Total tons of 1240 lbs 	 71,682 75.078 63,515 65.074 78,088 	69.215 
Total metric tons 	 72,816 76,958 09,159 67,185 74.145 	713,4111 

PRODUCTION OF ZINC OXIDE IN VIE UNITED STATES. 

Year. 

, 
Quantity. Value. 

Year. 

Quantity. Value. 

Short 
Tons. 

metric 
Tons. Totals ' Ton. 

Per Short Short 
Tons. 

Metric 
Tons. 

iPer Shoo 
T°1.13' 	Toe. 

I 

1898 	 
1894 	 

25,000 
12,814 

22.679 
10,607 

11,875,000 
1,711,175 

875.00 
75.00 

1995 	 
1996 	 22.690  

15,799 
20,498  
15,140 

1 
$1.588.100-  170.60 

1,159,9151 
	

75.00 

IMPORTS OF ZINC AND ZINC OXIDE INTO THE UNITED STATES. (IN POUNDS.) 

Year. Sheets, Blocks, Pigs, and Old. Manufactures. Total Value. 

Osids. 

Dry. 	In 00. 

1 RN 	  410,896 $28.207 01.709 $46.016 2.442.014 	111.190 
1893 	  
1891 	  

425,901 
512,982 

22,801 
17,271 20.755 

12.341 
48.597 
110,618 

	

8,900.799 	984.111: 

	

3,100,771 	111.510 
1/405 	  864.118 111.852 12.183 41455 4,548.008 	119.315 
1896 	  851,044 15,904 15,728 41,61111 4,5T11,781 	mom 

EXPORTS OF ZINC AND ZINC ORE FROM THE UNITED STATES. (IN POUNDS.) 

Year. Ore and Oxide. Plates, Sheeta, Pigs, and Bars. Manufactures. Total Value. 

1'in' 	  1.056.560 $41,186 12.494.5 $669,549 $161.794 

INR-g: 
k
ffil  

109,110 1,271 7,440,984 418,678 1113,857 
Ito;   	 5 8021,284 144.278 99.418 
1898 	  43,000 1,0014 8,141,286 156,978 50,1116 
1896 	  4,150,000 47,408 20,160,160 1,013,020 51.116 

The zinc industry in Europe was more prosperous in1896 than in the two years 
previous, consumption being large and prices having an upward tendency. As a 
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ZINC AND CADMIUM. 	 591 

consequence production was increased about 3000 tons in Silesia and 8000 tons in 
Belgium (the latter being attributable chiefly to the Vieille Montagne Company). 
In the Rhine district there was a falling off in production from 27,125 to 26,420 
long tons, and in England from 29,495 to 25,880 long tons, but this was a good 
deal more than made up in France, where the Malfldano Company more than 
doubled its output, and the Real Asturiana made a large increase. The Spanish 
works of the latter company, however, which is the only producer in Spain, put 
out only the same amount of metal as in the previous year. 'The small works at 
Limburg, Holland, reported no production. 

In Upper Silesia there was the same number of works in operation as in the 
previous year, but the industry is now concentrated in the hands of eight com-
panies. The " Bergwerksgesellschaft Georg v. Giesche's Erben" began the 
erection of a new works, which is expected to be in operation by the middle of 
1897. The Grillo works in Westphalia began the manufacture of high-grade 
spelter from New Jersey ore in rivalry with the Vieille Montagne Company, and 
a small amount of electrolytic spelter from Duisbnrg was on the market. A new 
zinc-rolling mill was established at Budapest, Hungary. 

PRODUCTION OF ZINC IN TUE WORLD. (a) 	(IN METRIC TONS.) 

Year. Austria. Belgium. 
Englaud. 

France. Germany Russia. Spain. United 
States. Totals.. 

Native 
Ores. 

Foreign 
Ores. 

/SOO 	 
1201 	 
1892 	 

1014 	 
1295 	 

5,449 
5.005 
5,257 

 	6.fro 
&RIO 
6,455 

82,701 
85,999 
91,546 
95.085 
97.011 

106854 

Kele 
9,01f7 
9,500 
9,525 
8.200 
5,700 

20,920 
In R46 
21,802 
19.897 
84.448 
221.241 

20,598 
20,609 
22,419 
23.827 
24,900 

159,256 
189.853 
139,988 
142.966 
148.577 
150,228 

8,174 
8,877 
4.874 
4,522 
5.014 

55,039 

5,919 
5,529 
5,925 
5,752 
5.100 
8,245 

61,111 
72,216 
75158 
59.150 
87.1/15 
74,245 

847.205 
saga 
2174.629 
S75,:nt5 
1120,772 
401,118 

(a) Compiled front the official reports of the respective countries, w th the exception of the column of zinc 
in England from foreign ores, which Is arrived at by deducting the zinc as reported in the official blue books 
from the total output of the smelting works as stated in the reports of Messrs. Henry R. Merton & Co. 

(b) Merton's figure. 
• 

PRODUCTION OF ZINC IN THE WORLD. (a) (1111 METRIC TONS.) 

Tear. 
Belgium. 

	

France and I 	UPPer 
Rhenish 	 uttala 	Bliatta- 

Great 
Britain. 

Spain. Austria. Russia 	United 
(Poland). 	States Totals. 

1865 	 
1896 	 

190.505 
905,511 

95.519 
97,409 

99,987 
25,994 

15,845 
5,000 

2.429 
9,408 

5,0219 
5,254 

74,945 
70.401 

411,409 
421,818 

(a) This table Is based on the figures of Henry R. Merton & Co. Those for Belgium, France. and Rhenish 
Pruesis do not permit of segregation in advance of the official statistics, since certain companies own works in 
two or three countries and report their production in the aggregate. For Spain the figures' reported by Senor 
Don Roman Orin! have been adopted. The statistics for the United States are those collected from the.pro-
ducers by Tim MINERAL Ismtente. It will be observed that Merton's figures for Austria in 1295 are higher than 
the official report gives, and since this has been uniformly the case for several years It may be assumed that 
those for 1896 are correepondIngly high, notwithstanding that the Austrian statisticians inchids the make of 
zincirrey with the spelter. The dfscrepancy appears to be due to the Galician works, which give higher figures 
to Messrs. Merton than to the Government, those for the three remaining works in Austria agreeing closely. 
Merton's figures for Belgium, France. and Germany in 11215 give a total of 287.824 metric tons, against 222,150 
tons reported by the three governmenta for that year. 

ZINC MINING IN THE UNITED STATES. 

The most important feature in zinc ore mining in the United States in 1896 
was the final adjustment of the litigation between the New Jersey companies and 
the probability of the speedy inauguration of operations by them on a larger scale. 
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•ILLFORECLOSE • • 
.LANYON MORTGAGE 

• • 
FORMAL STEPS BEING Ina\ IN 

SHE LANYON ZINC CASE. 

e  
PROTECTING BOND HOLDERS 

-END EECEIVERSHIP AND REOR- 
. • GAMZE THE COMPANY. 

Plaits MB Bo Sold to Sa-tisfy Judg- 
ment for $2,000,000 and . Unpaid 

interest. 

A judgment for $2,464,660, and an 
order of foreclosure was granted to 
the Trust Company of America 
against the Lanyon Zinc company by 
Judge Oscar Foust this morning. The 
property of the company was also'or-
dered sold to pay the indebtedness. 
The dale of the sale will be set by the 
sheriff sfter the ordy. has been plac-
ed in his hands. 

AcOng for the bondholders, the 
Trust Company of America instituted 
the action to foreclose last spring and 

•J. Q. Rodgers. president of the Lan-
you company, was mado receiver, and 
bag been in charge of the plants since 
that time. He will be retained as re-
ceiver until the sale of tho property. 

When the case came up for final 
hearing this morning C. H. -Werner, 
of the firm of Paritr, Hatch and 
Sheehan. of New York City, and C. E. 
Benton of Ft. Scott, appeared for the 
plaintiff, and k. H. Campbell for the 
defendant. I Mr. Judson. assistant 
treasurer of the plaintiff company, 
took tbe stand and testified as to the 
amount of bonds issued by the defend-
ant. He said the defendant had de- 

' faulted in the sum of $2,46.4,60 In the 
Interest payments on the bonds. J. 0. 
Rodgers. the receiver, who followed 
Mr. Judson, testified that in his judg-
ment the property would bring more 
if sold as 'a whole than if parcelled 
out.• isiunderstood that the. prop-
erty Will be sold as a whole. Mr. Jud-
son and Mr. Rodgers were the only 

• 'witnesses balled, the evidence being 
largely documentary. 

. The sale ,of property -will be harvest 
for the sheet': as he is. paid a com-
mission foi conducting such a gale. 
He is alloived three per cent on .the 
first $100, 2 per cent on the next $400. 

. one per cent on the next $500 and one-
half of one; p:r cent on the rest. 

• 

ie 

, 

• , • 

it• 

• 

. 	 *. 
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TIIE ITEATITER. 

Forecast for tonsils: Snow tonight 
or Thursday; rising temperature. 

DatS recorded! at U. S. Weather Bu-
reau Office today, yesterday and a 
year ago. 

. February 22. 
Yest'd'y. Yr.Ago 

2 p. m 	 97 	r.7 
4 p. ni. 	 .?r; 	1;1 
G p. rn. 	  .57 
S p. 13! 	 1 5 	- 

10 p. m. 	 10 	7,4 
12 midnight 	  7 	7.1 
Maximum temperature  	1;1 
Minimum temperature ____ 7 	41.1 
Precipitation 7 p. rn. 	T 	0 

Fel:miry T1. 
Today. 

Stale I:enariment 101011"•ted T 
Ite 	 to ibdi and Fin 

lion J  Out. 

•■•■•■•••■•••••.•■••••■•"~"..~~••••••■••■•••••■■••••■■WM 
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ft re with its warfare on man or tunas- cided to quit in a 

ately and wantonly inconsistent is 
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to circulate. That the Star is dellbiai 

tricks. Yet as.time has passed, this 	 — 

quality of the entertainthent thus ma il Scott having 

that it would require the combined ef- I 
tort of an hundred country papers to' 
eurryil. any Ile the Star might see in, 

furnished by the Star is 	hanced by 
th 	 ter e smirking air of hypocritical virtue. 
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for that small portion of its readerS 
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policy hat; del eloped a pretty general Tier. lliett and I Boy Boati 
knowledge that the Star is vicious: 	Engage in Evangelistic V 
even among men who admire it as a 	Rev. H. At. El ett and ft( 

righ' who' decide( aome news dissm •-■ inator. 
1.ast night the Star said: "Reprei engaz.e in even elistic wet 

sentative Scott of Kansas, objects td leate hero :March second. T 
the government's lending army te-nti first go to.  lndepefrmdcnce, wit 
for Ilse at an ex-Confederate reunion', will asth rtItetirar  Aptle'rr frit - 
It Is such grim nod stern perfor rn '. or days 	EPA7-0018.26Evi 
nnrcs as this In the face of duty thal to 	fur a ieverel wee 
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little thing like consistency lo inter- 
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I 
j Mrs. Hattie Long Sues Free . ... . 	Mr. J. S. IRodgers, father of James 0. I  bers of McCook Post and other n A. 	for Lass of 1Ifer Hush, 

. • 

	

	.gtodgers; mins president, and the com- !R. posts who have protested again:tt 	Mrs. Ilattie L g today 
pany flOurished wonderfully for HOMO I the grant, in the sneer which is r. - suit in lime dhaact court i . 	• years. A change In management waq preted tn prellitlice the public again. t Prank Young for 10,000 dat 

ill 
. f 	 made, a new president put in who ,Scott. It says: 	: 	 the loss of her tusband V 

. swept the; office clean and put in a ; 	 "Trogledytee." 	I says died from th effects o 
group of high-priced experts and tile I "As Representative Scott of Kartsns received in an ac ident for 

• surplue dwindled away. Before the I was fully 5 years old when Lee silt- defendant was res onsible.t 
tide could be turned ,interest on the ' rendered—or was it , 1 1,1.: ?-1t if; not sur Mrs. Long liveal at Petro 

' bonds had: been defaulted, and it was ; prising that the bitterness of the war her husband at tb time of 
. to protect the bond-holders that the I still rankles in his soul and that lie ss,is oiler for the Kansas Ne 

■ - 	receivership was asked for- James 0. I should interpose a stern objection In cOmpatiy.' Accord ng to tre 
, Rodgers, then president of the com- , the House tn a gracious act that w4is Mr. Long; the plat tiff and 

. -... 	 yen were on the 1 th of Dec( :..... • ,,,pany, was made "receiver. The pres- ! intended to emphasize the healing br 
ent court action is a foreclosure of i the breach of a half - rentury ago. in driving along a pu tic highs „.. 

• Amin nt Mildred. 
dounty 'Attorney II. A. Ewing re- , 

ceivecr a phonci message from Mildred 
Lc,  • 
I. -  • 	• this morning stating that an assault 

had tskenOlace there. Mr. Ewing ad- 
visid that the complaIM be made in 

rtheOustice court at Mildred. The na-
f,ture of the assault was not learned. 

. 	r 	• 	, 
- 'Roe Snifter came down yesterday 

' - from Minims City. 
• • lohn Aims was up fro

▪ 

m Humboldt 
this. afternoon on business. 

Raymodd Carter. has been grant-

.; 'Ad a divorce from Betty Carter. 
• et .ecirli baby was born this morning 

the fault. of a union of thc gas lands the vocabulary 'of the Star. it "whit 

W' WATS $i and :wells of the Palmer Oil F.: Cris I m am. consists in tacking an opprehrL 	FE  
▪ . 	company and the smelters of the Lan- 

	

ions name to a man and then claiming 	I 
" ' 	•. yon family:1 northwest of Iola. Bonds !that the "people" have named 

, 	• 
were sold and a large plant and roll- the Star moves on In the mornit* 11- 
ing mill erected at LaHarpe. 	I still of today, and, includes the mem- 

% 

•••• I. 

" Walt lAWO. ••... 
'celver until the sale of tho property. the Atte: 	"emisibtent..y, 	 When the case came up for final mule!" For the Star never permits a hearing this morning C. H. -Werner, 
of the . firm of Pailtr, H ata and little thing like consistency to inter-

_ Sheehan, of New York City, and C. E. fere with its warfare on man or mons-
Banton of rt. Scott, Appeared for the ure which it, 'decides to down. The plaintiff, and A. H. Campbell for the 
defendant. I Mr. Judson, assistant 
treasurer of tho plaintiff company, 

• took tile stand and tpatified as to the 
amounr of bonds issued'by the defend-
ant He said the defendant had de- 

' faulted In the sem of $2,464.60 in the 
intern/ payments on the bonds. J. 0. 
Rodgers, the receiver,, who followed 

. Mr. Judson, testified that in his judg- . ment the property wodid bring more 
If sold as ,a whole than If parcelled 
out. It le ',understood that the. prop-
erty Will bd sold as a whole. Mr. Jud-

'son and Mr. Rodgers were the only 
• 'witnesses called, the evidence being 

largely documentary. . 
The sale lot property 'will be harvest 

for the sheriff as he Is .  paid a com-
mission fot• conducting such a gale. 
110.  is alloWed three per cent on the 

4. Ina $100, per cent on the next $400, 
. one per cent on the next $500 and one- 

half of one per cent on the rest. 
• 

The h1story of the Lanyon Zinc 
.

▪ 	

ibmpany's case is familiar to most 
Allen county people. The company is 

. when the i company's affairs are re- ,authortze the use of army tents for a 
the mortgage, of the bond-holders and the Senate. when It was proposed o mato couuty, whirc Mr. Y 

his wife were dm ng in Ulf 
. • organized it is hoped that more exten- !reunion of ex -Confederates , only o e rection, but in f nt of tl 

sive operation of the plants and an troglodyte crept out of his case wralp- Long carriage, the petit 
encouraging profit to the company I ped his hear hide about him and flow- 

!shed his stone rex. The senators' 115- . may develope. 
tened In bored silence to. the tirade. 
refused to (Unify it with a reply a it 
contemptuously voted, to a m 
against the reviving of the Issue 
the bloody shirt. 

"By his action yesterday in block! 
the loan of the tents—a loan wit 
sole icnificance would have been 
promote erection for common co 
try—Mr. Scett allied himself with he 
discredited 1 teyburn. At the end jot 
the Idaho senator's speech the coun-
tFy-  congratulated iteelf that it had 
only one iran: of that type In poltlic 
life. It now finds that it. had two.l' 

"Have you noticed that in all the 
era of waving the bloody shirt the got-

. . ron Vorth tilers woe did the fighting were rarely 

that it would require the combined ef -1 
fort of an hundred country pnpers to 
correct an:' !'e the Star iaight see fit 
to circulate. That the Star is deliber-
ately and wantonly tnconsktent is r  
merely evidence of the contempt it has, 
for that small portion of its readers 
who detect it In any ono of RS petty TO LEAiII IN MAR01 
tricks. Yet as time Inks passed, this 
policy has developed a pretty general Rev. Ellett and Hoy Matt' 
knowledge that the Star Is vicious' 	Engage in Ev ngelistie 
even among men who admire. it as a 	Rev. ILI,R. El ett and Ro 
news disseminator. 	 I ri:41it who; decide( some time 

Last night the Star said: "Reprei engage in evangelistic wor 
sentative Sco't of Kansas, objects WI leave herd.  March second. T 
the government's lending army tenti first go to: Indep dence, wit( 
for use at an ex-Confederate reunion!, will assist.) In a eeting for 
It is such grim and stern perform; of ihrl 	after wh ch they 
ances as this in the faer. of duty thal to Sapulpil for a everal woe' 
have won for Mr. Scott the title of ing. 	 it will hay 
'Inexorable Charley.'" 	 oi the singing 	d chorus v 

Pleased with that wittieism—for in 

umn Scott haying quality of the entertainment thus ,  
Bourbon county I furnished by the Star is enhanced by! matter. Little pr the smirking air of hypocritical virth .r. 

effoits which it ss ears like a mask; the vic - i the releaselof Coo( Is the resu lousness of its malice lies in the facti months he was re dy to give bc 

caught up with Ipung or 
when the latter who was It 
en road turned hi 
In front ol Long's 
way. Mr. Long's 

71; denly and lunged 
4:4  carriage going int 

turning with Lon 
g ter. so  the petRio 

se broken back and . 
to the effects of the 
n -  6th, 1910: Mrs. L 

and carolessoess 
defendan7e and as 
ages. i 
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IN Ili DISfITIZT COLE T or ALLt7 Zr:UPIY, 

.• 	Trust, Corapar.y ,of. America, Trustee, 
:7  I., 	• ' 	' 7  • ' 	 • 	" 	 " 

• 2 'Tr:: 	-f%; 4--); 	, 7 :• 	 ir,,"." 

; 	 - 	"-• 

Plaintiff, 

PI- 	: 
(? 	 4.- 

'›IA On thin 156th day-of5  July, 1910, the receiver in the nbove-entaTed 
-, 

Eiston being present by his attorneyn and the other parties to said:4 
• . 	• - 4 	• -1: 

actIon al:sent, upon arplication ct said receiver .  and tor good cause; 

an it is ordered that said receiver be and ha is hereby authoriied .  

ani 'air ected to 'make and eze cute to the AIMICAN ZITAL 001,1Rat, , a eor- 

, poration, the proposed ,lias e t  copy- of eich ie attached to his said 

application, leasing to .said last-mentioned coupany Ihe smelting plants 

and other property sold by the sheriff of Allen County at sheriff 1  e 

sale on the llih day of April, 1910 pursuant to the judgment and de-

cree in this action; and it is further ordered ;Iv t nothing herein nor 

in said lease shall operate to prejudice the riahts of tenants who may 

have leased the dwelling houses, or any of them, composing a part cf 

fte a bove-Laentioned property, either from the receiver or prior tc his 

appcintment as :Inch, nor to the prejudice of perecns yho may have pur-

chased dwelling houses or lots upcn installment contract prior to the 

appointment of the receiver, 

Lanyon Zinc CCMpany, et al; 	Def endants. 
,....  ; 
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, 

IT In DISTRICT COLET a ALLIS' CalITTY, 

Trust C mammy,. a ncrioa, Tres te 8, naintif I, 

Lamy= Zinc Company, 
• - 

AT,'Plaurars OF RECEIVES FM =TA TO 1.T.AF:r7Rogotrr.. • 

Dow tioli.eiailseei .  C. 'F..Odgers as-  fl.ejeiver of lanyon .Zino Company, 
one of _the peLenhants„ -and chows to the court: 

•• 
ykuch. receiv.ere ,is: yiithout aUflIcient CALF itta to cont•Inue 

,• 	 •••tke• 's#0-:•saielidaterlanti'.12:tattnpergis;Ati. 
'Ianyon"Zini-,•COitany meld' to one Chaileis . 11.' Warier at Ster.ili is  
the llth day' of 	1910.  purant to the -In.dgment and': deereit in 
the e.Intre-entitted action; that -  Nis' 	raceiyer le .  ins • lin opPprtunity 

1158.911 sald ilants and 1;roperty to the American Metal 'Company, a cor-
poration, tip,on the terms set' aut in the 'lease submit -te& orewith,1 - and 
a copy of 'which:le attached ta:ind made part of this application; that 
Said lanyon . Zinc . Company and ' the: pnrchasee Ad said_ 1.3ants and prop-
'-erctiei at saiB sheriff's sale have requested. his tr4 cause:said :lease 

..tc- be cad.e andozscuted..,::-tha 'mama .be 	,t 	t4he •jgment G; said cam- 
- pany 'an 	Ni d' 	ata Tutelages ttzt ,Illet "best intex.le`tit -of -all:`-partlet 	' 

‘tereeiied 	',  
• 

'" TIMMS; T•our pati if. caw pliffS f cr an order athorin ing hiss tc 
.."eze Cute and. deliver.  :said leas e. 

•":- 	 • 	• 
' 
, 	 • 	' 

•By 
= 	Rae e brer . 

State ol 10sa•S ., •) 	. 	. 	.: . . . ; 	- - --- - . 	• . 	. 
i . 	 ..... 	.." .C. les"-,  :- • -.-.-; . 7, :'--.•,,,•.- :• ;.;•-•• 

•- Couptv i;i:d.'.4ille.a,„- )" •,-",: - :.. • • . :. ' . :1:- -. '-: .r.-.'  
'1...•';' , ;''.r.a.t",---.•. ..-..--":', A-:,  :c . .. • -.• 	• . , %-e-  ...7- 	:: -' - !, 	--:". -1 .‘ J . 	:. • : .., , 	„•. 	- • 	-• 	• 	....• 	, 	- -- 	-1" ..;. . ... 	• • 	. 	;• ... 	• 	. 	, 	4 . 	.. 	• 

.' : ''.. . . • : • ••'... -. . . '. • -..tAMIX:4:-, ara:10.4i..o1 . 4viu.1"..-iie-; leing.,-?.nli.  sworn -en• oath, 	. 
•ssege:'-. ' „Vm.:,::.'s -  :his :read •the / or aic ir.g app4cat1e,n and 11.ili't sihe is t tars 

' 	 . 	. 	•- •ft -a. 	••• • - 	: • 
f 4 . . i % • . • 	. 	• 	 . .62:4 tVir.iss,.thirrin -.stated.:,aisfiall'i'...P.i.,:r. -:. -.::. : . 4 ,-...:i. , -..:.• .., 	.. , • • 

•- 	- 	- - - ., -z , • nie-;(1-k -, -1.:U ") ,, .i. .. ••••• 	 : .: ::',.1,;-:',..."- • I•'.-.--  : 	., 	.. 	. 	 .. 	• 

, 	• 	. 
.this,a6th day 

-3 fcpathe ,or exAtirtly: 	 • •-.• :••• „ 5. 

• . 	• 	s- 	 • 	t. 	• 	• c : • 
. , • 	 4.1.••••C I• • 	• ,ff.g...NO 	 4 ,i-••• 	

- 	 - 	 • • -••"4  • . 	 vz3.4.:1;ar 	 :Ty.; . .r 
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• • ''''• . 	 ' ' 	 • ••••: 	•', 	•:• 	• 	.• 	,• v 
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—COPY— 

INDZIPrOPP...07 MARX, rade this /e -- day of July; 1910 3  by 
and letween JAS 0. Rr.re.T.TiC, as Receiver of the Lanyon Zinc Cone.ary 
(bereieafter designated the nersorn), ;arty of the first part and LTA 
A:--MICAIT ICIT.AL 30.1.7ANY, a corporation orgsmiced and exinting unZer the 
laws of the state of New Jersey (hereinafter called the *Lessee's), party . 	• of the second part: 	. 	 • 	' . 	. 	. 

..'r? '1.:`.. .,..L...:!,•:.  
71 1 T:1711 E 8 I T II; 'MAT 

-." 	MIME, the Lessor by virtue of an order of the District ccut 
of A:Llee County, Kansas, =de April 17th 3  1909 was nepointed Receiv.er 
of all the property of :the lanycn Zinc 'Company, a Raw Jersey corpora—
tion, in an -action 1-or -the foreclosure of its first mortgage, brought 
by The Trust Cougniny of America as Trustee for hondholiers; and 

13:17.71S, all of the property, real and ye:sorra, of the lanyon 
Zinc Cowany pursuant to a judgment vf foreclosure and sale in said action 
was Bold on April 	1910 3  but said•Pecniver hair not yet been dis— 
charged and continues in perseision of the saeltirg plants and other 
p.n.erty sti soli, hut is -without sufficient cayital for the proper 
operation thereof; 	• • 	 • . 	• . • 

VaT, TIaliErern, In consideratioe or the riatuality 'here of , and 
of the payment of the rentals hereinafter agreed' to be Paid, —lanes 0, 
'Rodgers, as Recelver as aforesaid, being thereunto duly authorized by 
order cf the District Cvart of Allen County, Tansas, does hereby lease 
and demise lat .̀.o The Americe.n Metal Company, .all that certain property 
formerly _of the IanyOn Zinc Ccrany..-.1ring.nnd situated. in Allen County, . 	- 
in the Ste te of Kansas; described „Ls follows, 	 " 

• • 	• 	• 	• 	ti 	't 	-- 	•‘ 	• 	• sacs' p on 	er 	— • 	 • 

_bsi-ng -the In,eperty and rreardnes „leciCttf -in 11.1but Catint7f1  Zanses; 
came into Lis ; OBS ass 5.0h by virtue of laa'a;,:yerit..treent: as Receiver as 
hereiribefore mentioned. 	 . 	_ 

Thie lease shall be for the teas of ZIA =M40 'beginning at 
twelve ol clolk laidnigM between the ( 	Arid /4 	days of July, 
1910, with the sight and privilege to The American liefal ComanY VI 
terminating this lease at any-time during said. eix mcnths 1  period wen 
thirty days ,. writeen notice to the - said Receiver, to be given to him 
sier perecnelly or by sail addressed to him el Iola, Kansas. . 

'The American lietal („Pompany hereby aat'e ea tart it will on 
the fifteenth dai of eaCh ninth; during the existence of this lease, pay 

.. to The 'eaid Reseiier, arenta2,;_ the sun of one -.hundred dollars. 3100) 
pee 	 prCportionate esparto f or -fractions of a month.. , 	, 	• 	 .• 	. , 

.- - III...,The ,AMerican 4teta1 Ccepane hereby agrees, as-a:further 

'' 	
.3:oleideration '14o4:the -vaing mf•rthii - lease by -.the _Ft eceaTer, .thmt it • 
Till cause said Re.ceiver to :be " -releas ed . f rap' hire ..6b1,4.ffl '1•C II: to The - 
A.merican lletal .  Company, limited, a Xew' Tofr'torpo'reetioti, -_fieri:tlie -e sna'..1.t 
i  , 	 g of apprOximatelylsii: thousand, i6060 -) tons el pre . nosir.ou the pre- . 	....: .. 

.1„... , ;..,;:-...a.,7,; .......f.:...4.-0,......../...z . ...'6..--erk  - 0.:,k -.rev,: l i!nr.,TP1"115:7#"'"-f,7-• • -. ' 	- '----T'e-s-, •"•‘,... 	-,-,e - -:' --" ,---; --er --, .• tiv - t - , 4—  •,°:... • 

	

.71.•?-7.''' 's"...,'•': ..' -. 1444.341eDetii42:1171if .0* .13A.7.1011.4 ,....0.',44.,:be447k 1et - 	3 8— :. • -, 
• ' 	liasi,. of•prormf e 'the' 'release' ocAlitc- E.* 03:Ver Frici ii.riir cliiti" which The 	: • 

• ' 	 ,,... 	_. 
' .imericari ZetAl...C6146.r.r;. Lir-Vend; . may:hive 'againSf tile Receiver growing '••• 

'cut of the Smiting 'by him heretofors *--o'r 'ores *der. the -torms of his ' 
agreement with the said The iirrican 3,4etal.C.oxxies.ny. -Lircited.;- 	- 	. : '-:*-. '•' -- 

- ' 	. - : -:-Itic TarAieer loan Metal. Oomigny Inrther -fi'.0.64- .the.t as' addi;::, Y :'..-. - - ,., 	 _ 	. 	 ....- 
, 	.tionai rental. ii 'Fill pay'to tiie Lees= such moneys-as iniy, taring . thlvg% :. . ' 

• term of ,th ill lease, be needed ‘ by .  Lim fcr the paytOt..of ,premiv,en.pay- ...L.  ..-. 
able 'oh the ineit'ru.r.ce loliaii -  ‘.ndi'....i.i . 44.f`e'-sr-zenviialA thirrol; -  on. "t:;-r -•;:-: '• - ...,„,, 	. 	, .. 	. 	•. 	.. 	. 	..... 	. 	••., 	. 

' 	, 	 - 	• 	u 	 c 	-• 
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• .. 

property and premises hereby leased. 

V. The Lessee further covenants with the Lessor:- 

• :Tint it will make no nubster.tial alterations in the buildings 
(.1Ndlolf - t..hepremi.o4w.ithout the nex,tsent. of the Lessor being first 

'ortaihed 	 ;s:"•••"-• - 	••_ • ,,,, 	, mortru,-,4-;.•,,i,:..r•-•.:4-; 	" 	 ,11••• 	4" TUTS:, tt• 	 • • • r • 	,r•••••, -- 1,••••• • •• •'. ' • 	... 	. • 	• 

TI-At tho Lessor, cr.  his agients, _my at reasonable times enter 
upon the said premiees to examine the condition of the sane; - 

That It will, at the termination 61 this lee.se, quietly yield 
up the naid premises in as good and. tenhr.table condition in all respects, 
reasonable wear and use and danage by lire arA other -unavoidable 
cazualitiec excepte, as the -same nos are. 

This agreement Ishall bj.nd the several parties hereto and 
their succesecre and ascips.  . 	, 	. 	. 

• • 

As ReoeaTer, 

• t 
IN WITNESS t":-I'W.F.17, the said Seceiver his hereunto set his 

bar.d and affixed his seal,' and the said Party, of the second part has 
_caused its corporate name to be hereunto rubscribed and its corporate 
seal to be af fixed by it's officers tberenintb duly authorised the &ay 

year irot above %Titter.. 

• :11.1LIES -  IDEB. 	' 

5 

• 
7,..TTAL CMTAry, 

27 	J. 	LOT Pree• 

A^TMT.: •JITLIES tOLDrAl .  

  

Secretary. 
CIATr. OF '1'9F Tara, • • 	. 

COUNTY OF 2-2.7 =, 
7 	 . 	 . 
( 	 On this Sth .day of July, ono thcusand nine hundred and ten 

1,ef ore me, a Notary Publtc in and for said coUnty end State,' came Jacob 
... 	 Langloth to me personally lanrrn to be the same pare= who executed the 

f Droving agreement as President of The American Metal Company, and 
thereupon duly ack-ncyledged the execution nf- the !tame as such President, ---: 
and—  to be the ad!: of the .naid corporatien. 

rif rim= TORITC! I have. hereuntc set my hand andaffixed 
ST seal on the day and the year tirst above written, • 	' 	- . 	 - 	• .. 

- 17s,#rx 'Pullic4Jtew York 
(SEW • - • - 	' 

• 

. 30E;W:"E EIZOTI.VV` the unt.ep—sit'..ta,,:i 	 .or.p.nixed under 
the lams of the 'State-  of New -fork, does ,  herehr gum-antes tbe 'perform:once' 

• Company-of :,the,-Raverazttaand.fagrsemente •herein- ,  - • .. 
••,• 	•-• be.fiire 'contained•-en at's. 	 done.and perlersuid:;;i: 	 • 

, 	 ' „- 	• 	••, 	• 	- 	. • Slitg:114MTakii,.10MLI; 

LAKDO -; 	 . 	.-.• 
••. • 	. 

• . 	• 	• . 	. 	. 

• cznia). 
 

••••••• 

• 

. 	• 	: 
•• 
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IN THE DISTRICT COURT OF ALLFIT COUTITY, LIMAS. 

The Trust Com2any of Anerica, Trvstee, 	Plzantiff, 

v. 	 Uo. 8464. 

Lanyon Zinc Company, a corporation, et al, 	Defendants. 

REPOP.T OF J. B. Kra AS RECEIVER OF LANYON ZINC COL,IPANY 
a 

FRO2 DATE OF HIS A4,1)01511=7 (SEPTEMBFR 17, 1910) 

TO AND INCLUDING JUNE 22, 1912. 

Your petitioner, J. B. KIRK, shows to the court: 

That on the 17th day of September, 1910 ho was appointed 
by the al:ove court, and duly qualified the 19th day of September, 
1910 and ever since has beon, Receiver of the property of Lanyon 
Zinc Company. 

That his receipts and disburoements as Receivar as afore- 
said from tho .  date of his appointment to and inclu:Ung the 22nd day 
of June, 1912 are as follors: 

1910. 	 Receipts. 	Disburseluents. 

Sept.22, Amts. paid, through Campbell & 
Goshorn, as postage on report 
of receipts an 4  disbursements of 
Jas. O. Rodgers former Reoeiver 
440, and amt, paid to Jno. Xiernan 
as ritness fee in case Vandegrift 
& Co. v Lanyon Zinc Co. et al $3.00, 	

▪ 

3.44 . 
u 29, Amt. received of H. Heil Chemical 

Co. in payment of account, 	 14.55 
• 29, Amt. pail,.through Campbell & 

Goshorn, to Myrtle A. Norman fees 
an notary for taking deposition 
of Jno. Kiernan in case Vandegrift 
& Co. v Lanyon 11.Co. et al, 	 9.85 

• BO, Paid F. T. Davies salary as book-
keeper for'September, 	 25.00 

• BO, Amt. paid Bessie Nadler salary _as 
stenographer.for September, 	 12.50 

Oct. 5, Amt. received of Clerk U.S. Cir. 
Court, by Campbell & Goshorn, as 
refund of cost deposit in case of 
Phillip H. Casa v Lanyon Z.Co.,  31.20 

• 5, AMt. expended, through Camy;bell & 
Geshorn in trip to St. Louis, WO. 
to procure affidavit from employes 
of American Motal Co. fcr use in 
case Vandegrift & C. v Lanyon 
Z.Cc. et al, 	3.99 

• 7, 	Amt. received of American Brake, 
EPA7-001832 PlImm 	7nurrirv Co. 	t, avment of 



Oct. 14, Amt. received of.AmericanMetal 
;dotal Co. as rent to Oct. 15 )  • 
1910 under lease rade by Jas. O. 
Rodgers aa receiver, 	 100.00 

• 17, Amt. paid Bessie Nadler salary 
as stenographar for half the 
month of October, 	6.25 

28, Amt. received of Clerk U.S.Cir. 
Court.thru Campball & Cos:aorn as 
refund of costs advanced in case 
A.J. Whipple v lanyon 2.Co. $3.20, 
and as rofune of costs advanced 
in case Blodgett et al v Lanyon 
2.Co. 800, 	4.00 

• 31, Amt. pail to F.T. Davies salary 
as bookkeeper for October, 1910 
.125.0o and amt. paid Bessie 
:Jailer salary as stenographer for 
last hal2 of October $6.25, 	31.25 

Nov. 1, Amt. paid Campbell & Goshorn on 
ealary as counsel to the Receiver 
for laot half September, 	100.00 

▪ 1, Amt. paid Campbell & Coshorn 
salary az counoel to Receiver lor 
October, 	125.00 

▪ 2, Amt. paid to American Sash & Door 
Company in full of claim, 	24.02 

• Ifi, Att. receivod of,Auterican Natal 
Co. as rent to Nov. 15, 1910 
under lease made by Jas. O. Rodgers 
Receiver, 	100.00 

• 16, Amt. ;aid Bessie Nadler salary 
as stenographer first half Nov,... 	6.25 

• 26, Amt. paid thru Mmpbell & Goshorn 
as expenia trip of Goshorn to 
Kansas City, 1c. to vocs eznidne 
at taking of deposition of Wm. G. 
Junod for use in case Vaniegrift 
& Co. v Lanyon 2.0o, 	6.00 

• 30)  Amt. received of Uerchant & Evans 
in payment of account, 	935.76 

Dec. 1, Amt. paid Bosnia Nadler salary as 
stenographer last half Novanber 
$6.25, F.T. Davies.  salary as book—
keeper for Nov. $25.00, Campbell 
& Goshorn salary as counoel to 
Receiver for :Toy. $125.00,  	155.25 

0  Amt. returned by American Sash 
& Dcor Co., same having been paid 
to them thru Campbell & Goshorn 
by mistake,  ' 	24.02 

• 3, Amt. Iedd to SMith & Travis, 
Agents, as premium on bond of 
J.U. Kirk Eacoiver,' 	25.00 

• 6, 

	

	Amt. paid to Wm. G. Junod for 
copy of statemant of customs 
duties paid thru him, for use in 
case Vandogrift & Co. r Lanyon 
Z.Co., 	4.co 

• 10, Amt. received of Link Bolt Co., 
on account, 	.65 

• 15, /mt. paid Bessie Ur.dlor salary 
as stenc,:rapher first aif Dec.,.. 	6.25 EPA7 -001833 
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'May 31, Amt. paid Campbell & Goshorn 
salary as counsel.to  the 
Receiver for May, 	 100.00 

June 12, Aut. paid, thru Campbell & 
Goshorn, to Clerk U.S.Cir. Ct. 
for certificate in Latter of 
release of bond given by Lanyon 
Z.Co. in case Brown at al v 
Lo.nyon Z.Co. et al , 	 1.03 

m 	30, Anit. paid Cazybell & Goshorn 
salrLry as counsel to Receiver 
for Juno, 	100.co 

July 1, Amt. received of American Metal 
Co. as rent from Dec. 15 to 
Dec. 26, 1910 under lease made 
by Jas. 0.RodgersiiReceiver, 	11433 

31, Amt. paid Campbell & Goshorn 
salary as counsel to Receiver 
for July,  100.co 

Sept. 7, Aa:t. paid Canybell & Goshorn 
talary as counsel to Receiver 
for August,  100.oc 

• 27, ANa. received of Jas. O.Rodgers 
former Receiver, being unclaimed 
wages of sundry employos, 	15.05 

• 30, Amt. paid Campbell a. Gochern 
salary as counsel to Receiver 
for Septmnber, 	 100.00 

Cot. 6, Art. paid Smith & Trvis as 
pramium on bond of J.B.Kirk 
as Receiver,  25.00 

rev. 1, Amt. paid Campbell & Goshen: 
salary as counsel to Receiver 
for October,  100.00 

o. 1;  Amt. paid Campbell & Goshorn 
salary as counsel to Recaiver 
for yovember, .  100.0o 

• 13, Amt. paid. N.E. Fullenwider, 
Court Stenowapher, for transcript 
of evidence in'case Yandegrift &' 
Co. v Lanyon Z.Go. at al, 	 87.54 

It 	22 ;  Amt. received of Merchant & Bvans 
for 1881 lbs. sheet zinc, 	127.44 

26, Amt. borrowed for use in payment 
of prenium on appeal bond in 
came Vandegrift & Go. v Lanyon 
Z.Co. et a', 	113.00 

• 29, Amt. Ibid, through Northrup 
rat. Bank, to National Surety 
Co. as premium on'appeal bond 
given by Lanyon Z.Co. et al, 	 113;oo 

31, Ar.t. paid Campbell & Goshorn 
salary az counocl to Receiver 
for December, .  100.0c 

1912. 

Jan. • Amt. paid City Transfer Co. as 
drayargo on part of Ixoks used in 
case Vandegrift & Co. v Lanyon 
Z.Co. et al, from Campbell & 

	

Goe.lornIs office to molter, 	.50 
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ZINC. 

By C. E. SIEBENTHAL. 

INTRODUCTION. 

An estimate of the production of primary spelter in 1911 was 
given out in the form of a press bulletin on January 2, 1912. This 
was based on reports from every smelter and gave the actual pro-
duction for the first 11 months with an eetimate for the remainder of 
the year. The total thus obtained was about one-half of 1 per cent 
in excess of the final figures which were given in the advance statement 
of spelter production and consumption published February 9, 1912. 

In July, 1911, a midyear census was taken of the production of 
spelter during the first six months of the year,_ and the results were 
given out in the form of a press bulletin. This plan was so well 
received by producers and others that it will be a feature of the future 
zinc reports, as it was formerly, from 1892 to 1901, inclusive. The 
production for the semiannual periods of 1911 is given on a later page. 

The present report includes the final firires as given out in the 
advance statement and contains in addition tables of imports and 
exports of spelter and of zinc ore a comparison of mine and smelter 
returns, a list of zinc smelters, a 1;rief review of the advance in metal-
lurio and ore dressing as applied to zinc ores, and finally a summary 
of the domestic and foreign conditions of the zinc industry. 

The statistics of production in this country have been compiled by 
the United States Geological Survey from confidential reports by 
each zinc smelting company in operation during 1911, except one 
small plant, using both ore and s , which refused to report. 
For this company a close estimakninge spelter made from ore, 
amounting to only a few hundred tons, has been obtained. Sta-
tistics of the recovery of secondary zinc were collected from all the 
important secondary smelters and refiners. The statistics of domestic 
consumption are talon in part from the smelter returns and in part 
from the records of the Bureau of Statistics of the Department of 
Commerce and Labor, and the tables for foreign production and 
consumption were compiled from the sources indicatecl. 

1 In Mineral limources for 11105, p. 461, sinc derived from ore was celled "primary" spelter to distinguish 
It from the seoondary spelt& recovered from such maces es drosses, simings, and old metal. The 
irrmer has aim been °ailed " virgin" speiter, and the latter has been celled " remelted," "reclaimed," and 
"dram" speiter. The distinctive origin is more plainly ruggested by the terms "primary" speltar and 
"seoundary" opener, and they are used herein. Where the word "welter" is used without qualification 
primary speltez will be understood. 

09828*-m z1911, rr 1-23 	 353 
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STATE OF ZINC INDUSTRY IN 1911. 

The production of primary speller from domestic ores in 1911 
was 271,621 short tons, valued at $30,964,794, based on the average 
St. Louis price, as compared with 252,479 short tons, valued at 
$27,267,732, based on the average St. Louis price, in 1910. 

The total production of spelter from both domestic and foreign ores 
in 1911 was the greatest in the history of the zinc-smelting industry 
of the United States, being 286,526 short tons, as against 269,184 
tons in 1910, a gain of 17,342 tons, or 6.4 per cent. Along with this 
increase in production there was a large increase in the consumption, 
which was nearly 10,000 tons greater than the abnormal consumption 
of 1909. This resulted in diminishing the stocks at smelters over 
14,000 tons. The imports of spelter reached the lowest figure in 
recent years, while exports, both foreign and domestic, increased 
about one-half over those of 1910. The total production of spelter 
in 1911 was equal to the output of 67,418 average retorts operating 
continuously throughout the year, or about 80 per cent of the effect-
ive smelting capacity at the beginning of the year, estimated as 
working upon 60 per cent zinc concentrates. During the year, how-
ever, several plants were dismantled, and in addition much low-grade 
ore was smelted, so that no doubt at the close of the year the high 
price of spelter stimulated production to the limit of capacity. The 
United States retained first place in the world's production of spelter 
with 29.3 per cent of the total output. 

The exodus of zinc smelters from Kansas which began in 1910 
kept up during 1911, and of the 16 plants with 47,214 retorta which 
were in existence at the close of 1910, but 10 plants with 31,378 
retorts were left at the close of 1911. For several years, however, 
owing to the failure of supplies of natural gas, several of the plants 
had been idle or had operated at part capacity, so that the actual 
smelter output of Kansas for 1911 was nearly up to the average pro-
duction of the last four years. The discovery of new gas fields 
in Oklahoma within piping distance of the newer, larger smelters in 
southern Kansas, the use of crude oil as fuel, and the remodeling of 
coal-burning smelters will doubtless result in sustaining the speller 
output of Kansas for some time 

PRO DUC TION. 

ANNUAL PRODUCTION, 1873-191 L 

The production of spelter in the United States began in 1858 in 
an experimentalway 1  and regular production began in 1860 at the 
Lehigh Zinc Works in the East ancl at the Matthiesson & Hege.ler 
works in the West. Between 1864 and 1870 nine or ten other zinc 
smelters were established. Statistics of production are recorded 
for the years 1873 and 1875 and for the census year etilling May 31, 
1880. Annual statistics have been collected by the United States 
Geological Survey since 1882. The annual progress of the zinc-
smelting industry since 1873 is shown in the following table. 

1  Ingalls, W. R., Mad and eine In the United States, p. $14. 
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Pelmet. 
Hoene. 

Quantity. 
ace of 

toial in 
1910 	1911 1906 	1007 1911. 

Arimeta. 	 
Arkanme 	 
California. 	 
Colorado 	 
IcWho 	  
ramie 	 
Ions 	  
Mame 	 
Kransoky 	 
Maine 	  
Mason& 	 
Montana. 	 
Nevada. 	 
Newiracio  
Nvw 
02Moms. 	 
Terintrime 	 
Tram 	  
Utah 	  
Virginia 	 
Tir=on 

Total hum 
domestic 
MB. ...... 

nrileanida 

Total !ran 
foreign eras. 

Omod total... 

	

64 	77 	152 	2,932 

	

1,101 	1,911 	2,002 	135 

	

140 	17 		 

	

82,416 	28,077 	24,885 

	

672 	3,608 	681 

	

282 	4446 	288 

	

IN 	no 	515 	 

	

8,902 	ZOO 	8,615 

	

135 	8611 	841 
1 

3,526 
286 

	

20,121 	23, 
 3,466 

	

675 	1,511 
40 

9,136 	10,220 
2s 

	

11, 818 	141,116 	123,556 

	

1,415  	NO 

	

1,768 	MN 	MO 

	

11,206 	13,572 	6,020 

	

666 	126 	134 

	

719 	2,235 

	

Ai 	181 	341 
• 16 

	

140,575 	140,062 

	

4,725 	12,408 

	

WO 	1,516 

	

16,065 	20,217 

	

8,961 	4,911 

	

3,001 	3,217 

	

(05 	926 

	

2,476 	0.91 

	

385 	.14 

	

069 	.15 

	

42,233 	MU 

	

2,180 	1.17 

	

2,854 	LOS 

	

6,843 	2./3 

	

205 	.as 

	

127,540 	46.96 

	

22,116 	3.14 

	

1,605 	.5, 

	

16,148 	6.57 

	

8,773 	L 8i 

	

2,247 	.90 

	

1,00) 	0. 27 

	

2,449 	1,972 	190 	1,960 	7,211 

	

1,143 	771 	910 	68 	1,158 
7 

	

11,057 	15,273 	17,538 

110, ON 	ZS, 748 	190,740 

	

7,004 	2.61 

	

228 	.01 

	

12 	 

	

31,809 	11.71 

	

20,881 	19,713 

	

230, 	968,479 	271,021 	100.00 
21111=12117OIN 

	

201 	545 	2,425 

	

24,675 	96,570 	17,250 

	

25,075 	20,113 	19,675 

	

291,770 	244,893 	214,414 

	

978 	3,294 	1,593 	 

	

24,567 	12,401 	13,307 	 

	

26,636 	16,706 	14,906 	 
7111111111111:11==.101•1. MINE=IMMI 

255,700 	369,186 	285,526 
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Annual produdion oj splitter tin the United States from domestic and foreign ore4, 
1873-1911, tin short tons. 

Year. 

tic  

TotaL Year. 
Prom 

Ibreigo 
Ore. 

lig
  

Total. 

3128   	 1896 	  

IllgiBBIRIE14131  
deltffigittlinft 

1195   	 1897 	  
1863   	 1801 	  
AN  	 UM 	  
13/2   	 1900 	  
MAI.   	 1901 	  
ON  	 1901 	  
UN  	 1901 	  
1897   	

v 1904 	  
MN   	 1903 	  
1889   	 1906 	  26,076 
AN  	 1907   	26,113 
UN  	 1106 	  19,675 
1892   	 1909 	  25,635 
1803   	 1910 	  16,70$ 
MN   	 1911 	  14,006 
1905 	  

• Including an unknown quantity smelted tont foreign ore, email in 1904 bot /arm in 1905. 

PRODITCTION BF STATES. 

Production of primary speller in the United States tin 1906-1911, apportioned according to 
source of are, in short tons. 

Two tabulations of the spelter production of the country for a 
period of years are given, one showing the locality from which the 
ores were derived, the other the locality in which they were smelted. 
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Each method has its special interests and advantages, depending on 
whether the viewpoint be that of producer or consumer, or that of 
resources. 

The State totals as given are compiled entirely from confidential 
reports by each company engaged in smelting zinc ores in the United 
States in the year in question. Onlyprimary spelter is here included, 
the recovery of secondary spelter being given in a later table. 

The foregoing table shows the sources of all oree and concentrates 
smelted for spelter in the United States in 1906-1911 and the quantity 
of spelter actually derived from the ores from these respective sources. 
Statistics of proauction according to source of ore were not collected 
prior to 1906. 

The subjoined table shows the localities in which spelter was mide: 

Production of *palter in ate United States, 1875-4911, apportioned according to locality 
in which smelted, in *lion tow. 

var. 

M7•3 . 	.. 	. 
1875 	  
1880 (census) 	 
1882 	  
1883 	  
1684 	  
1856 	 
1886 	 
1887 	 
1888 	 
18(.9 	 
1800 	• • ••... 
1801 	  
1802 	 
1893 	  
1801 	 
1896 	  
1896 	  
1897 	  
1898 	  
1899 	  
1e00 	  
1901 	  
19(13 	  
1903 	 
1904...... - ..... 
1906 	  
1008. ...•...... ..... ... 
1907 . 	„, 	 
1908..... 	 

1910, 	  
1911............. ...... 

.1 

. 

.... . 
• 

004 , •• 

•*, 90i 
14201 
16,792 
174 604 
1.9 :  47 
31 q77 
Vi TO 
22 45 
33 ,:430 
2:: ',$.3 
3.: **•,11 

6 3: - :113 
6  21>  46 
8 2h„. 73 
b afs:, 23 
6 U.. 173 
6 $ i76 
66 	*813 
6. bs.:.. 215 ea 750 
b 44 ..436 
11 4.:.•., 98 
6 c :r.69 

4;'.., .30 
40 47 
V, :.:419 
84  056 
5E.1. 244 
4;, 43 
7:.:  .28 
fKi. 20 

• 

•14•••••, • • 

MA' 0444 4 
MO 

2,481 
7,366 
0,010 
7,869 
8,602 
8,932 

11,966 
10,432 
13,568 
15,190 
32,747 
34,715 22,816 
7,688 
7,775 
20,759 
33,326 
40,133 
62,021 
02,130 
14, 240 
86,664 
36,396 

107, 048 
114, 287 
120,664 
134,108 
90,208 

103,299 
105, 697 
95,413 

• 

4.• 

14.,i1133 	 

21 . 42 
:,'0:. 301 
7;167 
& ?,71 
f. :1.16 

4,650 	 
6,671 	 
3,600 	 
8, 730 	 
6,230 	 
4,677 	 
8,870 	 
8, 800 	 

13,436 	 
11,077 	 
33,127 	 
18,363 	 
15,867 	 
13,737 	 
11 .992 	 
14:  108 	 
.il,,101 	 
A. lb 	 
.1C ;23 	 
.1k 037 	 
14 41 	 

11.;.:187 	 
3,. AM 	 
F. :60 	 
11. 44 	 
U. f•177 	 

- 	 • 

'CW*:  • V01*.  

.,. 	+4 	

8,035 
14,1434 
28,736 
34, 700 
46,316 

s: 

1440021 •. 

11, 

10,265 
2, 

8,946 
0,582 
8,602 
7,400 
4,484 
8,139 
7,218 

12.189 
12,301 
14,802 
24,513 
20, 360 
37,026 
32, 738 
43,941 
48,006 
47,136 

4806 	 
4,212 
1, 436 
6,340 
7,861 

6,753 
7,446 
9,561 

3,531 
8,806 
8,259 Leal 

: 

1 44'1:W• 

I 

032 

11.4 

	

4,217 	 

	

4,913 	 

	

3,882 	 

	

1.376 	 

	

3,077 	 
2,427 

	

3,356 	 

•• 

. 

•k * r••••, 

877 
c 871 
6, 599 
8,200 
5,303 
3,079 
6,018 
6,512 
7, 397 

Ti1tAL. 

• 15,833 
23,239 
33,756 
36,872 
38,844 
40,658 
42,641 
60,310 
85,003 
58,860 
36,083 
80,872 
87,904 
73, 832 
76.328 
30,656 
81,400 
99,985) 

115,309 
129,061 
123,886 

• 140,823 
4 166,927 
• 130,219 
• 186, 702 
4 2:83 , 849 

234, 770 
249,880 
210, 434 
286,790 
260,184 
286,638 

• Secondary apelter included: 800 tons in 1876; 2,716 tons in 1901; 2,675 tons in 1902; 5,302 tons In 1903; 
3,300 tons in 1904; and 1,480 tons in 1906. 

6 Includes also the Production of smelters in Indians. 

Owing to the fact that this chapter can not be pre and for publica-
tion until the latter part of tL3 year and after the figures of the mid-
year spelter statement are available, those figures were utilized in 
the following table of production by Statee for six-month periods, 
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though they include one period in advance of the volume for the 
year : 

Produdion of &pater in the United States, 1911-1f, by siz-month periods, apportioned 
according to locality in which smsW, in short tons. 

State. 
Jan. 1 to 
Jure 30, 

191L 

July 1 to 
Deo. 31, 

1911. 

Jan. 1 to 
June 93, 

1912. 

111lieda 	  41,255 41,876 

If§E
 

*n
isi 

Kaunas 	  50,574 47,9 
Oklahoma 	  19,947 25,315 
All other States 	  26,370 30,291 

Total 	  
• 

140,196 1* 330 105,499 

The following curves show graphically the production and con-
sumption of spelter in the United States in the period for which 
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Moues 9.—Corne of water prodded= and oonrumption, 1871-1011. 

there is record. The curves are made up of 9-year averages, that is, 
the point in the curve representing each year is the average of the 
actual quantity for the year as well as of the four years preceding and 

000 

00Q 

000 

90 
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the four years following that year. This method practically elimi-
nates the effects of temporary factors, affecting_ the production or 
consumption for one or two consecutive years. 'rhe resulting curves 
therefore approach the true curves of normal production and con-
sumption. Naturally the smoothing effects of the method are less 
pronounced near the ends of the curves, which remain more or less 
irregular. No distinction is made between spelter of domestic and 
of foreign origin in this table. From the beginning of the period until 
1888 the average consumption exceeded production. Since that year 
the average production has always exceeded the average consumption. 
The consumption figures, as taken, disregard all stocks. 

ZINC DUST. 

Zinc dust is an impalpable powder which forms in the distillation 
of zinc when the zinc vapor is cooled too rapidly in the condensers or 
is diluted by too large a volume of othergas. It may constitute a 
large proportion of the metallic zinc obtained in electrothermic zinc 
smelting, but in ordinary retort smelting it usually amounts to 
between 3 and 10 per cent of the reduced zinc. The polvder con-
sists of metallic zinc, with about 10 per cent zinc oxide, which prob-
ably exists as a film surrounding the metallic particles. These par-
ticles can not be made to coalesce by heating unless under great 
pressure but must be again vaporized and condensed. Marketable 
zinc dust must not contain more than 10 per cent of zinc oxide and 
must pass through a screen of 100 meshes to the inch. 

Zinc dust diTers from metallic zinc in other physical properties, 
such as rapid oxidation, absorption of hydrogen, and generally greater 
chemical activity, resulting at times in spontaneous combustion or 
explosion. These properties are believed by Sang to be due to con-
ditions of stress resulting from rapid solidification, somewhat analo-
gous to the condition in "Prince Rupert's drops." 

These peculiar properties of zinc dust are the cause of many of its 
uses. Under the name of "indigo auxiliary" a paste of zinc dust is 
used to discharge locally the color in dyeing cotton goods, giving a 
white pattern on the background of dye. Zinc dust is used in fire-
works and in making hydrogen for balloons. It is the basis of the 
various methods of dry .galvanizing and is also used to furnish the 

n zinc solution in electroneing. One of the most important uses of 
zinc dust is as a substitute for zinc shavings in zinc precipitation in 
the cyanide treatment of gold and silver ores. For this purpose it is 
cheaper, quicker, more effective, and more convenient than zinc 
shavings and the saving in cost is about one-third. 

In American zinc-smelting practice, heretofore
' 
 the zinc dust has 

been charged back into the retorts, since, under the former tariff, if 
sold as dust, it came into competition with foreign zinc dust admitted 
free of duty, whereas recovered as spelter it was protected by an 
import duty of 1i cents per pound. Hence the small quantity of 
zinc dust heretofore used in this country has been imported from 
Belgium and Germany.. The tariff act of 1909, as shown on a later 
page, established an import duty upon zinc dust of 11 cents per 
pound. 

I Bang, Alfred, Old and new methods ot gelventzing: Proc. Eng. Boa. Western Pennsylvania, vol. as, 
lWt, pp. 846471. 
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A new ruling of the Interstate Commerce Commission lists zinc 
dust and zinc flue dust as inflammable solids and directs that they 
must bear a yellow shipping label. Paragraph 1834 of the ruling 
covering thisproduct reads as follows: "Packages must be tight and 
strong, and the interior packages must be so cushioned and secured 
that no rupture of either package can result from the ordinary shocks 
incident to transportation." 

The United States Zinc Co. about the middle of 1910 began the 
preparation of zinc dust for market in the smelter at Pueblo, Colo. 
Press reports from Denver credit the plant with an initial daily 
output of 500 pounds of zinc dust which has later doubled in quantity. 
The market is mainly weetern, and the product is used for zinc-dust 
precipitation in cyaniding in South Dakota, Nevada, and elsewhere. 
The Grasselli Chemical Go., with zinc-smelting plants at Clarksburg 
and Meadowbrook, W. Va., also prepared iinc dust for market in 1911. 

As there are but two producers the quantity and value of the output 
can not be disclosed, but it has been included in the zinc content of 
pigments in the following sections. For imports and prices, see under 
those headings in later sections of this report. 

. 	ZINO PIGMENTS. 

There are four white pigments which have zinc for a base, either 
in whole or in part—zinc oxide, leaded zinc oxide, zinc-lead oxide, and 
lithopone. All of these may be and in the United States the first three 
usually are made directly from ore. 

Zinc oxide is the most important of these pigments. In European 
practice the oxide is made from speltert 	

i 
though in France zinc oxide 

is made from ore in the electrothermic furnace nvented by ate and 
Pierron. In the United States the oxide is generally made from ore, 
but in 1911 of the total production 3,922 tons was made from spelter, 
as compared with 3,627 tons in 1910. The production of zinc oxide 
in 1911 may not be disclosed. In 1910 it was 59,333 short tons, as 
compared with 68,974 tons in 1909 and with 57,237 tons in 1908. 
The imports for consumption of zinc oxide in 1911 were 2,780 short 
tons, and the exports for the same period were 14,618 short tons. 

Leaded zinc oxide and zinc lead oxide are produced from ore, both 
in some cases at the same plant, the zinc-lead containing somewhat 
the larger percentage of lewd. No zinc-lead oxide VMS made in 1910 
or 1911. The production of leaded zinc pigment in 1911 may not be 
disclosed, but in 1910 it was 7,111 short tons. 

Lithopone is an intimate mixture by chemical precipitation of 
zinc sulphide and baiium sulphate. It may be manufactured from 
spelter or zinc oxide, but in the United States it is now generally made 
from zinc skimmings, ashes, and scrap. 

The zinc content of the various zinc pigments made in the United 
States in 1911 from ore, both domestic and foreign i  was 46,376 short 
tons as compared with 50,660 tons in 1910 and with 54,139 tons in 
1909. The quantities given for 1910 and 1911 include the zinc con-
tents of the zinc dust produced during those years, which can not be 
disclosed separately, there being at present but two producers. 

For further details of the production of zinc pigments the reader 
is referred to the chapter on mineral paints in Part II of Mineral 
Resources for 1911. 
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SECONDARY ZINC. 

In the ordinary method of galvanizing, where the material to be 
coated is dipped into a bath of molten zinc, there is great loss of zinc 
in the form of semioxidized skimmings and of hard zinc drosses, 
caused by the alloy formed by the zinc with the iron of the tank and 
of the article being galvanized. In the larger galvanizing plants 
there are furnaces to refine these akimmings and drosses and to 
recover the spelter. There are also many sm l plants and some large 
ones which make a practice of buying galvanizers' skimmings and 
drosses and of recovering the spelter. A considerable quantity of 
old metal in the form of various alloys of zinc with copper and other 
metals is also worked over and brought up to the desired composition 
by the addition of new metal. At almost every brass foundry and 
machine shop in the country it is the custom to remelt and use brass 
filings, grindings, and scrap copper and brass, and it is manifestly 
impracticable to attempt to take full account of such material. Some 
of the zinc smelters running on ore fmd it advantageous to work in a 
quantity of secondary material. In such cases they have made the 
proper returns to the United States Geological Survey, and account 
has heretofore been taken of such production .in these reports as 
dross or secondary spelter. As such spelter has been recovered by 
redistillation, it is practically indistinguishable in quality from 
spelter of ordinary grades made from ore. Several secondary 
smelters recovering zinc from drosses do so by redistillation. It has 
seemed advisable that the secondary spelter recovered by redistillation 
should be separated from that recovered by remelting and it has 
accordingly been done in the table below. 

The successful operation of an electric furnace for the refining by 
redistillation of zinc drosses is described in the section on metallurgy 
on a later page. 

Since 1907 statistics have been collected from the secondary 
smelters and refineries, for the first two years by the writer and since 
by J. P. Dunlop, of the United States Geological Survey. In 1907 
and 1908 reports were obtained from the larger plants only, but in 
1909 the scope of the canvass was greatly enlarged, since which time 
the number of firms has been increased irom about 40 to double that 
number, with a large increase in reported production. The following 
table gives the production of secondary zinc in the United States, and 
a later table gives the production of secondary spelter in Europe: 

Production of micondary sine in 1907-1911, in short tons. 

11507 1905 1909 1910 1911 

Seocodary palter, redistilled 	  7,060 7,159 9,273 

F3P3 
.241e'•:°:  

14,043 
Secondary spatter, remelted   	 11,791 9,811 23, 767 26,470 
Recovered :Inc in alloysoucelndhig old braes remelted 1,417 655 1,191 3,223 
Recovered zinc in roughed bran 	  (m) (a) 8,204 24,110 

Secondary zinc recovered u metal 	 20,258 17,635 42,425 132,382 67,1346 

Secondary zinc recovered in pigmemt 	  SU 1,091 2,154 2,640 3,038 
Secondary zinc recovered in zinc chloride b 	 4,411 4,500 3,1339 3,970 3,655 

Total secondary zinc 	  25,532 23,226 48,418 68,998 74, 747 

• Statistics not collected. 
b These figures indude only the quantity of zinc in wino chloride need hi wood preservation treatment, 

and were furnished by courtesy of the Forest Service, Deportment of Agriculture. 
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Beeides the increaaed recovery of secondary zinc as spelter and in 
alloys as shown in this table, there was increased use of zinc skim-
mings and drosses in the manufacture of zinc pigments and lithopone 
and about the same quantity in zinc chloride. The zinc content of 
pigments and lithopone made from secondarr zinc in 1911 was 3,036 
tons, as compared with 2,646 tons in 1910. 1The zinc content of zinc 
chloride manufactured from secondary zinc and used in the treatment 
of railroad ties, bridge timbers, etc., in 1911, is estimated at 3,865 
tons, as against 3,970 tons in 1910. 

E. W. Peters has studied the benefits of the use of wood pre-
servatives in mine timbers, and has made certain comparisons as to 
the relative cost and value of zinc chloride and creosote as preserva-
tives. The following conclusions may be quoted here: 

1. Decay is, in general, the agency most destructive to timber used in mines. 
2. Although decay may often las retarded by peeling and seasoning, treatment 

with a suitable preeervative is more effective. 
3. The average life of green, unpeeled, and untreated loblolly pine gangway sets, 

under the conditions of the experiment. discueeed, wee lees than one and one-half 
msg. Brush treatments with creoeote and carbolineum increased this to three and 
four years, while impregnation treatments with zinc chloride and creosote left from 70 
to 00 per cent of the timbers mound at the end of four yews. 

4. The use of treated timber results in a saving in the ccet of maintenance of workings 
and a reduction in the amount of timber required and makes possible the utilization 
of inferior species of wood. 

5. Brueh treatments are economical when the amount of timber to be treated will 
not warrant the i erection of a small open-tank or pressure plant, or when only a short 
increase in service s required. 

O. The open-tank process I. adapted to the treatment of small quantities of esaily 
impregnated timber. When a large amount of material ie to be treated, a pressure 
process should be used. 

7. Mine timbers impregnated with zinc chloride and creosote oils have &own the 
best remits. Up to the present, no difference in their durability hoe been noted. 

As to cost of treatment, the differential is in favor of the zinc 
chloride. The Philadelphia & Reading Coal & Iron Co. found 3  
the cost of sufficient zinc chloride to treat a set of timbers to be 
$0.52 as compared with $2.40, the cost of creosote. The expense of 
treatment being the same in each case, the total cost per set of 
treated timber installed in the mines was found to be $9.96 for the set 
treated with zinc as against $11.84 for the aet treated with creosote. 

The exporta of zinc dross continue to decrease. They were 4,246 
short tons in 1911 as compared with 4,724 tons in 1910, with 7,069 
tons in 1909, with 8,405 tons in 1908, with 9,593 tons in 1907, and 
with 15,887 tons in 1906, thus supplementing the figures of increased 
recovery of secondary zinc. It is to be expected that exports of zinc 
dross will cease altogether in time, as the zinc content is normally 
worth more in this country than abroad because of the import duty 
on zinc. 

I Peters, LW, The preservation of mine Umbers: Bull. U. B. Forest Service No. 107, 1912, p. 23. 
I Hero, p. Bt. 
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COMPARISON OF STATE TOTALS, BASED ON SMELTER AND ON 
MINE REPORTS. 

The foregoing figures of the production of spelter by the respective 
States are compiled from reports from individual zinc smelters. For 
several years the production of the more valuable metals in the West-
ern States has been also obtained by the United States Geological 
Survey from reports of individual mines, and since 1907 this has 
been extended over the whole country. In order to put the spelter 
production on the same basis as tha mine figures, all the zinc which is 
manufactured into pigment directly from ore (excluding the quantity 
in zinc oxide manufictured from spelter, the inclusion of which would 
entail its duplication in the totals) is added to the production of 
metallic zinc. The zinc dust recovered during the year is also included 
here. The zinc recovered from secondary sources is excluded, since 
it has already been once reckoned as spelter. These facts must be 
borne in mind in comparing this table with the table showing the 
production of spelter. The State totals obtained by each method 
are compared in the following table: 

Comparison of Stale totals of production of rine, 1908-1911, based on smelter and mina 	. 
reports, in short tons. 

State. 

1908 1 9 0 0 

Totals 
based on 
smelter 
reports. 

Totals es- 
timated 

from 
mine 

reports. 

Differences. 
Totals 

based on 
smelter 
reports. 

Totals es- 
timated 

from 
mine 

reports. 

Differences. 

Smelter 
631,0919. 

Mine 
excess. 

Smelter 
execs. 

31 ine 
mem 

Arizona 	  153 al 	 187 2,882 2,989 	 127 
Arkanses 	 
California . 	 

2,002 
27 

805 
0 

1,897 	 
27 	 

135 o 

	

510 	 

	

o    	375 

Colorado 	 29,907 15,065 14,642 	 23,374 25,605 	 2,231 
Idaho 	  5131 19 583 	 901 676 225 	 
Illinois 	  
Iowa 	  

2IM 
516 395 

1,717 	 
121 	 

1,419 675 o 2,183 	 
as 	 

1,4161 
$5 

Kansas 	  
Kentucky 	 

8,628 
841 o 14,119 	 

341 	 
5,401 0,185 

22 
11,445 	 

so 	 
2,260 

34 
Missouri  	123,685 107,404 16,251 	 140,811 130,162 10,649 	 
Montana 	 900 820 80 	 4,725 4,680 45 	 
Nevada 	  396 558 	 160 828 1,507 	 662 
New Jersey 	 47,643 67,166 	 19,622 63,307 62,610 	 19,203 
New Mexico 	 616 1,768 	 1,172 5,216 8,543 	 1,227 
Oklahoma  	2,235 4,529 	 2,21)I 3,008 7,81X 	 4,716 
Tennessee 	 
Texas 	  

341 
o 

344 	 
18 	 

3 
ta 

025 
o 

596 
o 	 

99 	 

Utah 	  
Virginia 	  

382 
910 706 

730 	 
205 	 

448 5,960 
88 

4,930 ao 	 1,030 	 

Wiazonsin 	 KM 18,206 

1 

392 	 21,414 23,153 	 1,738 

Total " 	 238,030 234,526    	213,173 awes   	
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Comparison of State togas of production of zinc, 1908-1911 , based on smelter and mins 
reports, in short tone-Continued. 

State. 

1911 

Totals 
bawd on 
smelter 
reports. 

Totals 
timated 

from 
mine 

report& 

Differences. 
Totals 

based on 
=eller 
reports. 

Totals es. 
Umated 

from 
mins 

reports. 

Diflarences. 

Smelter 
mem 

Mine 
axone. 

Smelter 
exam. 

Mine 
excess. 

Arizona 	  2,594 2,742 	 148 2,476 2,281 196 	 
Arkenaas  	. 286 991 	 708 386 664 	 279 
California. 	 
Colorado 	 

0 
25,813 

0 	 
38,645 	 12,662 

259 
45,093 

	

1,401 	 

	

47,394 	 
445 

2,211 
Idaho 	  3,444 2,802 652 	 3,180 4,170 	 990 
Illinois 	  1,561 3,549 	 1,928 2,884 4,219 	 1,335 
lbws. 	  40 96 	 56 	 
Kama 	  10,220 13,229 	 3,009 6,843 10,272 	 3,422 
Kentucky 	 29 6 23 	 205 158 47 	 
likeouri 	 140,663 128,689 12,064 	 127,601 122,615 5,088 	 
Montana  	12,417 15,819 	 3,402 22,115 21,905 210 	 
Nevada 	 1,651 1,354 127 	 1,618 1,774 	 158 
New Jersey 	 85,419 68,678 	 3,259 53,413 TI, 445 	 24,032 
New Mexico 	 5,8119 9,044 	 3,135 3,813 5,119 	 1,306 
Oklahoma 	 2,287 6,394 	 4,097 2,247 6,150 	 2,903 
Tennessee 	 925 966 	 41 1,OCO 1,117 	 117 
Utah 	  7,288 8,184 	 898 7,512 8,920 	 1,408 
Virghila 	  1,168 794 374 	 314 1, 113 	 799 

12 10 2 	 
W=tan  21,475 25,927 4,432 33,339 720 3,639 	 

Total  	303,139 327,712 	 315,029 346,250    	

• Includes • small quantity of sine from New York. 

The smelter State totals represent actual recovery and are found 
by summing up the total production reported by all companies for 
each State, respectively, all pigments being recalculated back to 
equivalent metallic zinc on the basis of average analysis of product. 
In compiling the mine totals each producing property is requested to 
report actual tonnage of zinc ores and concentrates shipped, and from 
this the zinc content is reckoned by assay ,  value. From that zinc 
content 10 to 20 per cent, according to the character of the ore, is 
deducted for smelting losses, and the remainders thus obtained from 
all the producing properties in each State are combined to a.fford the 
totals for the respective States. Where the ore is concentrated at a 
custom mill, proper allowance is also made for the loss of metal in 
the process. It 11; clear that by either method the correctness of the 
totals is dependent upon complete and correct returns from each 
producing mine and smelter. It is further essential to the correct-
ness of the mine totals that the assay content and the theoretical 
recovery be correctly estimated. Theoretically, the State totals, 
as compiled from smelter reports and from mine reports, respectively, 
should in the long run agree closely. As a matter of fact, for any 
year they show considerable divergence. These discrepancies, giving 
riae to "smelter excess" or "mine excess," may be the result of 
one cause or of a combination of causes, among which are: Lag in 
the smelting of the ore, resulting in accumulation of ore stocks at 
the smelters; lag in the mining, owing to which the smelter depletes 
its ore stocks; error in calcurating metallic content from assay and 
in estimating recovery; and error by smelters in exact distribution 
of spelter, by States, according to source. 

Of these sources, the greater diacrepancies arise from erroneous dis-
tribution by the smelters, in particular as among the States in the 
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Joplin region and in the upper Mississippi Valley region. Smelters 
using ore from the Joplin region are prone to credit it to Missouri 
because bought through their agents at Joplin. SimilarIL in the 
upper Mississippi region the ore is likely to be credited to Wisconsin 
because bought through a Wisconsin buyer. In each region there 
are companies operating in more than one State but selling ore through 
a central office—a condition which likewise leads to error in distri-
bution. Another cause for such error, particularly in the upper 
Mississippi region, is found in the electrostatic and electromagnetic 
separation plants, the ore from which is naturally credited to the 
State in which the plant is located. 

The smelter reports give the exact annual production of zinc and 
serve as a check on the mine production, and they also give the form 
in which the zinc was recovered, whether as spelter or as pigment. 
The distribution among States by the smelter reports has value as 
a check on the mine State totals, and also because of the earlier 
publication, but for exact distribution of zinc production according 
to origin, recourse must be had to the mine production reports. 

MEE AND SMELTER TOTALS, 1911. 

The mine excess in Arkansas is due in part to erroneous distri-
bution by smelters, ore from that State being probably attributed to 
Missouri. The mine excess in California is probably due to lag in 
smelting, as would naturally be expected in the case of a State just 
beginning zinc production. The mine excess in Colorado is very 
probably due to lag, as it is known that there are large stocks of zinc 
ore derived from Colorado now in the hands -of smelting companies. 
The mine excess in Idaho, following four successive smelter excesses, 
probably represents the replenishment of depleted smelter stocks. 
The mine excess in Illinois is due to error in distribution by smelt-
ers, for which there axe several causes, as outlined in the preceding 
page. The similar mine excesses in Kansas and Oklahoma are due 
to similar causes, the spelter made from ore from those States being 
credited to Missouri, which more than accounts for the large smelter 
excess in that State. The mine excess in New Jersey is partly 
accounted for by the zinc content of the 18,281 short tons of exported 
willemite ore. The mine excess in New Mexico, being the fourth 
successive mine excess, must be due to error, probably error in (Lis-
tribution by the smelters. The mine excesses in Utah and Virginia 
seem explicable as due to lag, and it is noted on a later page that 
some Utah zinc concentrates were held for a better price. The 
smelter excess in Wisconsin largely accounts for the mine excess in 
1910. 

RESOURCEd. 

UNITS]) STATES 

NINE PRODUOTION OP ZINO. 

The following table shows, for each zinc-producing State, the 
total quantity of zinc ore produced, and the output of each kind of 
zinc ore. The column headed "All other ore' includes lead ore, 
copper ore, copper-lead ore, and dry or siliceous ore, no zinc of con-
Bs; ce being recovered from any of these except in Colorado. 
id II ores produced in that State in 1911 contained 2,497 short 
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Zintolead ofs. 	All other ore. 	Total. Zino ore. 

Recov-
erable 
dna 
con-
tent. 

Arizona 	1541.06 	1,797 
Arkansas 	24.105 	884 
California 	4 425 	1.404 
Colorado 	1 4.6, 246 	35,616 
Idaho 	ksI •60 	3,311 
1111nola 	 • f. " ' 113 	4,219 
Kansas. 	' ', 185 	10.272 
Kentucky 	*I•.100 	158 
88kaouri. 	 6.1312.4715 	122.515 
Montana 	 M 48 	21,887 
Nevada 	2,113 	973 
New Sway. . 	 *74. 184 	77,44 
New illeclo-o 	fs 402 	1,182 
Ottawas.- 'VC 350 11, ISO 

	

'4.164 	1,117 
VIM, 	4 753 	1162 
Vieth& 	 4'16. 404 	1.113 
W 
W=11 	  1,121,010 	29.720 

1'otal._ 11,292.101 809,106 

Ter mut of to-
tal zinc de-
rived ken 
each kind 
et ow..   SO. 6 

Recov-
erable 

%bin 
con-
tent 

11.2 101 756 	480 
2.7 

$O. 4 
23.2 4.883 
6 6 197,354 	it.% 

19,112 

2.8 
1.3 
1.2 
1.3 
0.7 128 

31.7 4,664 	799 
30.7 
12.1 16,1133 4.017 
2.3 
L 

10.1 317 8,238 
6.7 

10 
2. 

$t 653 

9.8 

	

00,277 	4 

	

2,089.408 	 
2,882006 2,407 

	

1,722,198 	 

	

3,974,712 	 

	

4,714,889 	 

	

4.136,064 	 

	

207,954 	 

2.6 31,926,646 1,501 

0. 

Crude 
Clte. 

Recur- 
arable 

slno 
0011- 
tent. 

4.467.170 
24,925 

2,044.188 
3.117.936 
2,170,897 

1,111 
661 

1.401 
47.804 

4,170 
• 152,113 4.219 

761,445 10,272 
3,030 148 

12,138,788 122.613 
4.040,303 21,901 
4,132,721 1.774 

S74,064 77,443 
MOOS 3,1111 
224,460 1,160 
404,538 1,117 

7,201,510 3,1130 
.18,704 1,118 

82,605 10 
1,128,040 29.73. 

44,141,006 SAWS 

100.0 

Per 
cent. 

4.5 

8.9 
0.2 

29.7 
17.3 

24.6 

States. 
Crude 

ore. 
Pec Crude 

oent. 011%, 

2.7 

	 SR, 074 
1.0 6,981,960 

19.6 	82,254 

ZINO. 	 365 

tons of recoverable zinc. The tot.al  crude ore yielding either gold, 
silver, copper, lead, or rine is given for each zino-producing State, so 
that a comparison may be made of the relative extent of deep mining 
operations for all five metals in these States, the amount of crude ore 
raised being the best measure for this purpose. The table discloses 
the fact that Missouri made nearly one-third of the crude ore produc-
tion of the zinc-producing States, having an output of 12,136,788 
short tons of crude ore, of which 8,162,076 tons was zinc bearing. 
Excluding iron ore, this was the largest production of metalliferous 
crude ore in the United States. Next in rank was Michigan, with 
10,978,827 tons of crude copper ore. 

The table gives also the quantity of recoverable zinc contained in 
the crude ores of each State and the quantity of zinc recovered from 
each kind of zinc ore. The percentage of recoverable zinc contained 
in the zinc ore and the zinc-lead ore of each State is also shown. The 
recoverable zinc content of crude zinc ore ranges from 31.7 per cent in 
Nevada down to 1.5 per cent in Ifissouri, the Western States having 
uniformly the higher percentage. The average recoverable zinc 
content of the zinc ore of the United States in 1911 was 2.7 par cent. 
Of the total mine production of zinc in 1911, a quantity corresponding 
to 89.5 per cent was derived from zinc ore, 9.8 per cent was derived 
from zincAead ore, and 0.7 per cent was recoverecl from all other ores. 
The figures of mine production of zinc are taken from the chapters on 
gold, silver, copper, lead. and zinc (mine production) in the various 
States appearing el;ewhere m this volume. 

Source of mine production of sine in 1911 , by 8tatet and kinds of ore, in short tons. 

• Itzalualve ot doormat ore mined in southern Minnie. 
Radinated. 

• Includes also a little lead end tine ore from New York. 
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BRIEF REVIEW OF ZINO-PRODUCING DISTRICTS. 

For details of production in the various zinc-producing districts 
of the country the reader is referred to the mine reports for the indi-
vidual States, which appear elsewhere in this volume. This review 
is based on those reports or on notes furnished by the authors of the 
various reports. Only the general trend of development during the 
year will be here noticed in connection with the different districts. 

EASTWF STATIla 

New York became tr producer of lead and zinc for the first time in 
several years. In St. Lawrence County a small shipment of lead ore 
was made from a vein near Gouverneur, and near Edwards the North-
ern Ore Co. developed a deposit of blende and pyrite and shipped to 
smelters a small tonnage of crude zinc ore. A. 50-ton concentrator 
was in course of construction at the close of the year. Both zinc 
blende and pyrite will be marketed. 

The chief zinc-producing district in the eastern part of the United 
States is the famous Franklin Furnace region of New Jersey, em-
bracing the great zinc deposits of Sterling Hill and Mine Hill. The 
former was mined continuously from about 1875 until 1900, and the 
latter is making near its maximum yield after over 60 years of active 
mining. The production in 1911 was almost exactly the same as in 
1910. Some diamond drilling was done at the Sterling Hill mine, 
and that mine will probably be reopened. 

The Virginia-Tennessee area is the only other prominent zinc-pro-
ducing region in the eastern part of the United States. The Virginia 
zinc mines made a larger output in 1911 than for several years, but 
it was mostly from tailings. The zinc carbonate and blends de-
posits of eastern Tennessee assumed considerable importance in 1909 
and 19101  owing to the reopening of some old mines and the entry into 
the district of the Grasseffi Chemical Co., which obtained control of 
several productive properties. In 1911 the American Zinc Co. of 
Tennessee, a subsidiary of the American Zinc, Lead & Smelting Co., 
took over the Holston mine at Mascot as well as other properties and 
by the close of the year had sunk the Mascot shaft to a depth of 
about 400 feet. Tho shaft will be continued to a depth of 1,000 feet 
and a 1,000-ton mill is under construction. 

OZNTZAL STATICS. 

The upper Mississippi Valley region, embracing the adjoining pro-
ductive areas of Wisconsin, Illinois, and Iowa, made a fair gam in 
production of zinc concentrates over that of 1910. The gain made 
by Wisconsin was largely due to the greater output of the Benton dis-
trict, which turned out nearly a third of the State product. The 
Galena district in Illinois also made a gain. The electrostatic plant 
of the American Zinc Ore Separating Co., at Platteville, Wis., and 
the rotary magnetic plant of the Joplin Separating Co., at Galena, 
were destroyed by fire late in the year, but the latter plant will be 
rebuilt and enlarged. 

In the Kentucky-Illinois district a number of promisingprospects 
were opened1  from one of which several hundred tons of zinc carbo-
nate were shipped. For several years prior to 1911 Kentucky has had 
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no important output of zinc, for which condition two things are re-
sponsible, the difficulty of separating the zinc from the fiuorapar 
with which it is generally associated and the stagnation in the fluor-
spar industy. 

The Joplin region, embracing southwestern Ifissouri, southeaatern 
Kansas, and northeastern Oklahoma, showed a loss of 7.5 per cent in 
zinc produced, as compared with the output of 1910. This was owing 
to the continued idleness of many of the sheet-ground mines of the 
Webb City district of Missouri, which shut down in 1910 on account 
of low ore prices, though both Kansas and Oklahoma show consider-
able loss in zinc produced as compared with 1910. The loss in the 
sheet-ground district was just about made up by the large output of the 
soft-ground mines of the new Thoms Station district north of Joplin. 
The improvement in ore prices during the latter half of the year led 
to the reopening of many of the sheet-ground mines, that in 1912 
they will probably have a normal production. In Kansas develop-
ments at Lawton and south of the Badger district as well as the re-
newal of old mining tracts about Galena offer the promi se of larger 
production. In Oklahoma the deeper deposits at biri •t  are turning 
out well, and the higher ore prices have encouraged further opera-
tions at Quapaw. 

Arkansas zinc production fell off just one-third, owing to the 
enforced idleness due to litigation, during the part first of the year, 
of the largest producer. The largest mill in the State was erected 
at the Morning Star mine, and extensive developments were made 
at the Philadelphia mine, so that 1912 should see an improvement 
in the production for the district. 

The production of the Arbuckle Mountain region of Oklahoma 
remaineol about stationary, but developments were continued. 

WETS= STILTZS. 

New Mexico decreased heavily in zincproduction, the loss being 
over 40 per cent. The zinc-producing mines in 1911 were at Kelly, 
in the Magdalena district, Socorro County, and in the Pinos Altos 
and Central districts of Grant County .. 

Colorado's zinc production increased nearly one-fourth over that 
of 1910. Of the total, Lake County, including the Leadville dis-
trict, produced 76 per cent. The output of zinc-carbonate ore 
increased from 8,059 tons in 1910 to 83,905 tons in 1911. This ore 
in 1910 was discovered to exist in large quantities in the old upper 
stopes formerly worked for lead carbonate and the sulphides. The 
high price of sum in the latter part of 1911 led to great activitr in 
the deposits of zinc carbonate to the neglect of the sulphides. The 
output of the latter fell off considerably, but partly on account of 
the closing of the Leadville mill of the American Zinc Extraction 
Co. at the mouth of the Yak tunnel. If the plan, now being formu-
lated, to drain the Downtown district of Leadville by electric pumps 
is carried out, a large territory productive of zinc-carbonate ores 
will undoubtedly be opened. 

Montana made a substantial increase in zinc from 15,819 tons 
in 1910 to 21,905 tons in 1911, havin:crisen to this point from a pro-
duction of about 100 tons in 1907. The increase in 1911 was due to 
better methods of concentration at the Basin works, leased by the 
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Butte-Superior Co. to treat ore from the Black Rock mine at Butte, 
where 450 tons of ore were concentrated daily during 1911. The 
new 1,000-ton mill under construction at the mine of the Butte-
Superior is described elsewhere in this report. The Elm Orlu lost 
its 350-ton concentrating plant, the Butte Reduction Works, by fire 
in October. Zinc concentrates from the Butte mines averaged 50 
per cent of zinc and were concentrated from an ore averaging approx-
imately 22.5 per cant of zinc. 

In Idaho great gains have been made in the last few years in zinc 
from the mines in the Cceur d'Alene district of Shoshone County, 
which with Blaine County produced 4,170 tons of zinc in 1911, as 
compared with 2,802 tons in 1910, an increase of nearly 50 per 
cent. Zinc ore and lead-zinc ore was mined in seven properties of 
the Cceur d'Alene district. New concentrating equipment was 
added to the Success mill, the principal producer, and at the Morning 
mill the Macquisten flotation process was so successful in the recovery 
of zinc from blende-barite-siderite middlings that the flotation 
plant will be doubled in capacity. 

Utah produced a slightly increased quantiiy of zinc, aggregating 
8,920 tons, as against 8,184 tons in 1910. The output credited to 
the Daly-Judge mine in Wasatch County was less, owing to the 
reserve dump of zinc middlings having been entirely reconcentrated 
at the dry mill of the Gromselli Chemical Co. A large part of the 
new concentrate produced at the Daly :Judge mill was lield for a 
better market. The Beaver County mines were inactive. Tooele 
County mines yielded an increased quantity from mines in the North 
Tintic district. Next in importance was the output of the Bingham 
mines in Salt Lake County. 

Arizona mines had a somewhat smaller zinc production in 1911 
than in 1910, the figures being 2,281 tons and 2,742 tons, respectively. 
Less zinc was produced in Mohave County than formerly. Cochise, 
Santa Cruz, and Yavapai counties were also producers. The new 
concentrator at the Needles, Cal., smelter went into operation during 
theyear. It is equipped with Huff electrostatic separating machines. 

Nevada's zinc output increased from 1,354 tons in 1910 to 1,774 
tons in 1911. The output is almost altogether from Clark County 
and the gain was largely due to the new 60-ton concentration mill 
at the Yellow Pine mine. A new branch railroad connecting Good-
springs with the main line at Jean was finished during the year. The 
zinc ores are the oxidized forms, carbonates and silicates, with which 
occur lead carbonate, lead sulphide, and silver. 

California had some production of zinc in 1907 and 1908, and a 
small quantity also in 1910, but the State has never been an exten-
sive producer of the metal. The largest production ever made was 
in 1911, when the output reached 1,115 tons, almost altogether from 
Inyo County but with a small quantity from San Bernardino County. 
Most of the ore from which this metal was derived came from the 
old Cerro Gordo lead and silver mine in Inyo County. The ore so 
far shipped is the carbonate, running from 32 to 37 per cent zinc. 
Experiments are being continued at the Bully Hill copper mine, in 
Shasta County, with a view of utilizing the zinc ores found there, 
but thus far no production of this metal -has been made. 

Washington's production of zinc in 1911, the yield of the Oriole 
mine in the Metaline district of Pend Oreille County, was the first 
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shipment to be recorded from that State. The ore was a sulphide 
with a siliceous gangue carrying gold, silver, lead, and a small quan-
tity of copper. 

st:Exwo. 
Zinc deposits are found in the Mexican States of Tamaulipas, 

Nuevo Leon, San Luis Potosi, Coahuila, and Chihuahua, but most 
of the ore imported into the United States has come from the two 
last mentioned. 

Accurate figures of imports of zinc ore from Mexico are only to 
be had for the period since the tariff act of 1909 imposed a duty upon 
Mexican ore based upon the zinc content, thereby necessitating accu-
rate weights and assays of the. ore. The imports of zinc ore from 
Mexico m 1911 were 75,982 short tons, containing 30,693 tons of 
zinc, as compare: with 82,657 tons, containing 40,434 tons of zinc 
in 1910, a NIin 

 
off of 8 per cent in quantity of ore and of 24 per 

cent in zinc content, showing that the ore now imported is lower in 
grade than that imported m 1910. The ore for 1911 averaged 
approximately 40 per cent of zinc; that for 1910 averaged nearly 50 
per cent of zinc. That the quantity of ore imported was not so great 
as in 1910 is doubtless due to the insurrection in Mexico. On account 
of the high price of spelter in the latter part of 1911, the lower grade 
ore previously unavailable on account of the tariff levied by the 
United States could be profitably mined and exported. 

Certain changes in the Mexican railway tariffs, possibly designed 
in retaliation for the United States import duty, became effective at 
the beginning of the year. The new schedule increased the rate 
from the zinc districts of northern Mexico to the United States $1.08 
per ton and lowered that to Gulf ports $0.27 per ton. The difference 
in freight rates added to the United States import duty led to the 
consignment of several experimental lots of zinc ore to European 
smelters in the early part of 1910, but as yet no satisfactory arrange-
ments have been made for continuous shipments on a large scale. 

CANADA. 

The imports of zinc ore from Canada fell away from 10,024 short 
tons in 1909 to 4,749 tons in 1910 and 2,359 tons in 1911. This 
decrease was at first due probably to the tariff on zinc ore and to 
the low price of spelter in 1910. The decrease during the latter part 
of the period in the face of the prevailing high prices for spelter is 
to be attributed to the forest fires m British Columbia, which destroyed 
concentrating mills and transportation facilities. 

The zinc ore produced in British Columbia now fmds its way to 
the zinc smelters of the United States. In the pa.st  the output of 
these ores has not assumed great importance, but there is no doubt 
of their extended occurrence, and should commercial success attend 
the efforts at reduction the district would become an important zinc 
producer. 

A strong endeavor is bermg made in the Dominion of Canada to 
develop a commercially successful method of reducing the complex 
zinc ores of the Kootenay district of British Columbia. The Domin-
ion Government appropriated $50,000 for experimental work, a pre-
liminary report upon which is summarized in a later section on 
metallurgy. 

69828.—x a 1911, rr 1-24 
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AUSTRALIA. 

The principal source of zinc in Australia is the silver-lead mines of 
Broken Hill, New South Wales. In the early days of Broken Hill 
mining the crude ore ran about 25 per cent each in lead and zinc and 
25 ounces in silver, but by 1904 the average tenor had become reduced 
to 16 per cent each of lead and zinc with 11 ounces of silver to the ton. 
At present the average tenor is probably ,  somewhat below those 
figures. In the effort to get rid of the zinc it was heaped up in enor-
mous piles of zinc tailings and slimes from the concentrating plants, 
and lead concentrates with 20 per cent of zinc were smelted, lead 
slags averaging 16 per cent of zinc oxide with a maximum of 20 per 
cent having been run, according to Donald Clark.' Various leaching, 
electrolytic, and magnetic processes were successively tried and 
finally &carded for the flotation processes which have been in prac-
tical use since 1903. This methoci of concentration has the advan-
tage that it can be applied to the current output of zinc tailings 
and slimes as well as to the accumulated stocks of those products. 

The importance of flotation in that country is shown in the following 
table of the production of zinc concentrates at Broken Hill by flota-
tion methods for the period 1907-1911, compiled from the annual 
reports of the department of mines of New South Wales. These 
concentrates are recovered from zinc middlings and tailings, both 
from the current product and from the stored accumulations of 
bygone years of milling operations. The minor quantities of lead 
concentrates recovered, as a table product from the zinc concentrates, 
are not included: 

Production of zinc concentrates at Broken Hill, New South Wales, 1908-1911, in long tone. 

Company. 
Flotation 
process 
used. 

1909 1910 1911 

Tailings 
treetW. 

Cowen- 
trate.. 

Tailinp 
treated. 

Cowen- 
tratea. 

Tailings 
treated. 

Comm- 
trates. 

Sulphide CorporsUon 	 Ballot 	 92,408 1 
Brolen Hill Proprietor)? 	 Potter.... 171,172 62,042 423,811 
Zino Corporation 	 Ballot 	 227.602 84,998 1, 486 1 
Minerals Separation 	 .do 	 192,342 62,022 106,297 
Amalgasnated Zino (De Ba. De Hovey. 96,609 30,146 542,015 

BrItisearoken Hill 	 Elmore 	 
Broken Hill Block 10 	 .do 	 

Total concentrates pro- 	 
duced. 

 	321,316 	 397,366 	 s  Average elm content, 	 
per mat. 

46 	 47.2 	 

In 1903 the department of mines of New South Wales estimated the 
tonnage of stored zinc tailings and other zincky residues at 5,687,400 
long tons, containing an average of 18.6 per cent of zinc. In .1908 
the stocks of zinc tailings were estimateci by different authorities 
to amount to about 7,000,000 tons and to contain about 1,200,000 
long tons of zinc, 350,000 tons of lead, and 40,000,000 ounces of 
silver. A correspondent of the Australian Mining Standard of April 
6, 1910,_puts the stock of tailings at 6,000,000 tons, the total capacity 
of the flotation plants when present plans are completed at about 

Clark, Donald, Australian mining and metallurgy, Melbourne, 1901, p. 372. 
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31,000 tons weekly, and the current production of zinc tailings at 
24,000 tons weekly. At this rate of excess of consumption over cur-
rent production it would require about 16 years for the re-treatment 
plants to absorb the accumulated tailings. This estimate is contin-
gent upon the continuation in the future of the present rate of pro-
duction of the mines. 

The following table compiled from the annual reports of the de-
partment of mines of New South Wales shows the quantity and zinc 
content of zinc concentrates exported from New South Wales from 
1904 to 1911: 

Exports of sine (epelier and concentrates) front New South Wales, 1904-1911, in short lone. 

Coma- Zia° eca, Como- 7.1ao 000,- Year. des. teat. Year. bates. teat. 

UK 	  64,514 34,886 1K6 	  

31111 
Cligd  

19111 	  116,066 34,313 1900 	  
1808 	  114,984 37,438 1910 	  

1 d 

1907 	  264,601 86,842 1911 	  

METALLURGY. 

CONCENTRATION AND SEPARATION. 

A brief description of various ore flotation processes was given in 
Part I of Mineral Resources for 1908, pages 251-256, and to that 
summary the reader is referred for further information. 

The Macquisten flotation plant installed in 1910 at the Morning 
mill of the Federal Mining cit Smelting Co., at Mullan, Idaho, to 
treat zinc-barite-siderite middlings from the tables and vanners has 
been doubled in capacity. Originally consisting of 120 Macquisten 
tubes, a second unit, to utilize 128 tubes, was begun near the close 
of the year, and this when completed will more than double the 
capacity of the plant and enable it to handle 200 tons of feed per 
day. 

A concentration plant of 40 tons capacity is under construction 
near Park City, Utah, to re-treat tailings from that district to recover 
their lead and zinc content. Wilfley tables and Macquisten flotation 
tubes are to be installed. 

The complex nature of the zinc ores of the Butte district has made 
their successful concentration very difficult. The Butte & Superior 
Co., after adequate tests, decided to install the Hyde flotation process 
in the new concentrating plant to be erected at the mine during 
1911-12. The essentials of the process as given herewith are fur-
nished by the patent specifications (IJ. S. patent No. 922085): 

The pulp is mixed with acid before thickening in a tank. It has been found that 
adding the acid in advance cute down the amount required and promotes the settle-
ment of colloidal material, which may be further aided, if necessary, by adding cop-
penis, alum, or some other coagulant. From the thickener the pulp is pumped to 
the first-treatment tank, where oil is added and the entire mass agitatect. .A float 
concentrate is then taken off, and the gangue goes to the second-treatment tank, where 
the process is repeated, and thence to the third-treatment tank, where theItii ei 
agitated and a third concentrate taken off. From this tank the gangue is diac  
as a final tailing. 

There is considerable silica mixed with the first concentrates, so they are all recleaned 
in a second device, the concentrates from which are the final product, while the tailing 
is all sent back through the system again. 
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The results of operation of the process are given in the Engineering 
and Zning Journal' for June 1, 1912, from which are taken t e follow-
ing notes regarding the concentration plant. The plant will consist of 
two units, each of 500 tons capacity and each equipped with crushing 
plant, jigs, hydraulic classifiers, a slime plant for oil flotation, and 
Wilfley tables, which are used only to separate the lead from the 
zinc. rrhe ore is first reduced by rolls to six mesh 1  and after jigging 
the tailings are reground to 40 mesh and the tailings from the fine 
jigs ground to 100 mesh and treated by oil flotation. The pulp is 
thickened to three parts water and one part ore and is mixed with a 
small quantity of o il and sulphuric acid and agitated. 

i It s reported that all available zinciferous dumps and tailing piles 
in the Butte district are under lease to be worked by the Hydeprocess. 

The electrostatic separatg plant of the American Zinc Ore Sep-
arating Co., at Platteville, Wis., the first commercial plant using the 
Huff electrostatic machines, was destroyed by fire late in the year. 
Other electrostatic zinc-separating plants controlled by the same 
company are in operation at Sunnyside, near Silverton, Colo.; at 
Midvale, Utah; and at Needles, Cal. 

EMI:ELTING. 

CHEMICAL AND ELECTROCHEMICAL REDUCTION. 

The French Complex Ores Reduction Co. is operating, at Nelson, 
British Columbia, an enerimental plant, trying out the process of 
ore reduction devised by A. Gordon -f'rench, which is thus described 
by the inventor: 3  

The ore is cruahed to pass one-twelfth of an inch mesh. Concentrates may be taken 
aa they come from the mill and passed through a calcining furnace until almost sweet, 
and while etill hot and in the furnace about 4 to 5 per cent of bisulphate of sodium, 
ordinary niter pike, which ie a cheap waste product from sulphuric and nitric-acid 
manufacture, is mixed with the charge and after a few minutea the ore is withdrawn 
and allowed to cool. It is then traneferred to leaching tank' and water slightly 
acidulated with a little niter cake ia allowed to percolate through it. Thii dimolves 
all the zinc and manganese and leaves the whole of the lead, diver, iron, etc., in the 
residue in condition to be sent to the smelters. The zinc and manganese solution, 
which ia lEery strong, is run into electrolytic tanks, where the former metal is deposited 
on the cathode plates as clean, pure spelter, and the latter as manganese dioxide on the 
anode plates. An important part of the proceas la this' perfect separation of the zinc 
from the manganese. The manganese dioxide has a ready market and fetches a good 
Price. 

The bisulphate of aodium uaed in the calcining and leaching operations is regen-
erated in the electrolytic tanks and goes round in a cycle so that very little requires to 
be bought, and, being a wade article, its first cost is very low. 

ELECTliOTHERMIC ZINO SMELTING. 

The experimental work authorized by the Government of the 
Dominion of Canada in the hope of finding a reduction process for 
the com_plex zinc sulphide ores of British Columbia is proceeding at 
McGill University, Montreal, by Dr. Alfred Stansfield. A preliminary 

I Eng. and Kin. Jour., soL 93, JUDI) 1, 19121 p. 10511. 
British Columbia Min. end Ens. Record, May, 1912, p. 299. Quoted trom Nelson (B. C.) News. 
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report by W. R. Ingalls, the consulting engineer, may be abstracted 
as follows: 1  

A large number of experiments have been made with several forma of furnaces, 
certain of which have been of rather elaborate construction, and with a variety of raw 
material. 

Our early experiments were directed chiefly toward a discovery of the metallurgical 
conditions that have heretofore prevented a satisfactory condenintion of zinc aa molten 
spelter. While I can not say that these experiments have afforded us a complete 
explanation of these conditions, they have taught us a good deal,but in spite of the 
knowledge acquired, we have been so far unable to master the difficulties. 

We have, indeed, produced some small quantities of spelter, and in certain experi-
ments have condenseci a fairly large proportion as molten metal, but we have not yet 
been able to do that at will. 

Our experiments have thrown light upon the principles of furnace design and have 
led us to condemn several types that we have tried. ()ur work has indicated that in . 
order to achieve any ma 	improvement over the ordinary practice of zinc 'melting, 
it is necessary to abandon certain features of the latter and contemplate continuous 
charging of the ore and reduction material and discharging the residuum without inter-
fering vrith the process of distillation. These conditions introduce a multitude of 
perplexing difficulties that can be worked out only by tedious experimentation. 

In a paper read before the Canadian Mining Institute, March 8, 
1912, Mr. Ingalls advances the rather pessimistic conclusion that 
electrothermic zinc smelting has no future except under special 
conditions of extraordinarily cheap power, etc,. until the crucial point 
has been acoSmplished of reducing and distilling the zinc and con-
densing commercial proportions of the latter as spelter. 

On the other hand-, Dr. Joseph W. Richards,' in a description of the 
Johnson electric zinc furnace, says that in usual retort practice 20 to 
30 per cent of the zinc distilled is caught as zinc dust and must be 
recharged, and that Johnson obtained better results than these in the 
condenser attached to his 25-kilowatt experimental electric furnace. 
However Ingalls says that in good retort practice the proportion of 
zinc duseformed varies from 5 to 10 per cent of the total zinc distilled 
over. 

Weeks 4  has described the results of several trial runs of zinc dross 
in his arc-heat radiating electric furnace, in which 1,600 pounds of 
metallic zinc was recovered without the production of blue powder or 
zinc dust. In one run of 36 hours, 35 pounds of spelter were tapped 
per hour, the tap being limited by the aize of the condenser, the fur-
nace having the greater capacity. The refined zinc produced had 
an assay of : 

Analyses of sine eon and spencer rqfined therefrom in Weeks's electric furnace. 

Zino dr= charged. Per cent. Refined spelter. Per oent. 

Iron 	  6.50 Iron  	 0. ON 
Lead 	  2.00 Load 	  .666 
Undetermined 	  6.00 Cadmium 	  . 106 
Zinc 	  86.60 Zino (by difference) 	  Kt KG 

100.00 100.00 

Canadian Min. Jour.. Oct. 16, 1911, pp. 608-61111. 
I Trans. Am. Elecliocliem. Soc., voL -11. 1911 . DP. 311-318 . 
I Ingalls, W. R. Metellurgy of slim end cadmium, New York, 19064. 205. 
• Weikk C. A., Melting maim= metals in an electric fume= Mt. and Cbem. Eng., vol. 9, July, 1911, 

pp. 308-385. 
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The cost of treating,,zinc dross in this furnace is said to compare 
"more than favorably" with the cost of refining in retorts. 

RETORT SMELTING. 

F. L. Clerc rhas proposed to smelt roasted zinc ores in large retorts 
17 feet long by 20 inches wide, constructed of fire brick, having the 
bottom covered with a layer of molten copper, upon the surface of 
which reduction of the ore and distillation of the zinc takes place. 
Manifestly such a retort would work to best advantage only upon 
material in as pure state as possible, and the inventor specifies 75 
per cent zinc content as about the minimum. To make the process 
of general use and of particular applicability to the lower grade car-
bonate ores of Leadville, which are not marketable in their present 
tenor and not susceptible of concentration by the usual means, Clerc 
has further proposed' that these zinc ores be subjected to igneous 
concentration in furnaces such as those of Wetherill, Lewis & Bartlett, 
the resulting zinc oxide to be reduced in the largo retorts as described 
above and the residues from the furnaces, if valuable, to be smelted 
in lead or copper furnaces. In this connection it may be pointed 
out that the Bertha Mineral Co., a subsidiary of the New Jersey 
Zinc Co.,has for several years been using such a conceetration proc-
ess to utilize tailings from the mill at A.ustinville, Va., and also low-
grade zinc ores. 

The zinc oxide plant, consisting of 12 furnaces, has only recently been s,dded, 
mainly for the purpoee of utilizing the low-grade ore and tailings. After thdrough 
tasting the plant hag proved entirely satisfactory. The grade of ore !.  including tail-
ings, used for making the oxide, will run from 115 to 20 cent metallic zinc. • * * 
At present the zinc oxide goes to the furnaces at Puluki, where it is used for 
=lung spelter.' 

In a still later paper Clerc 4  describes in greater detail the construc-
tion of the copper-bottomed retorts, their aggregation in furnaces of 
eight retorts with a common heating chamber, the construction of the 
condensers_, and a device for preheating and feedinx. the charge con-
sisting of briquets of ore and reducing material. He also points out 
that practically all of whatever of the precious metals have been 
volatilized in the igneous concentration and have passed over into 
the zinc oxide, will be collected in the molten copper of the zinc fur-
nace. 

ZINO SMELTERS. 

The following table gives the zinc-smelting capacity of the United 
States as determined by a recent canvass. Those planta which have 
an "A" in the column headed "Acid plant" operate sulphuric-acid 
plants, either at the smelter or elsewhere as indicated in the footnotes. 

3  Proa. Colorado Bd. Boo., vol. 10, 1911, pp. 85-99; also Met. and Chem. Eng., Aug. 1912. • Eft. and Ian. Jour., Jan. 13, l zelp. 127-131. 
I Wdon, T. L., Lead and eine d 	bo 	Bull. Virginia GaoL Survey No. 1, 1906, pp. maw. 

Met. and Chem. Eng., Aug. 1912, pp. 463-467. 
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List of active zinc smelters in the United Statu, showing capacity in 1921, by companies 
and States. 

Company and State. Location. Acid 
pleat. 

Retorts at 
dosed 1911. 

Additional 
retorts cow  
templatad 

in 1912. 

COLORADO. 

llnited Beata Zino Co 	  

ammo. 

fimarican Zinc Oa cd Minch 	  

Pueblo 	 

Hilhboro  	A 

1,680 	 

4,009 
Collinsville Zino Co 	  Collinevilie   	 1,628 	 
Haggler Brae 	  Denvild 	 A 1,800 1,800 
Illinois Zino Co  	 Peru 	 A 4,540 	 
liatthiaeon & Herder Zino Co  	 La Sall• . A 4,35) 876 
Mineral Point Zino 	M 	 A 4,620 
R. H. Mayon Zino & Add Co 	  DBerithoro 	 A 1,600 
Sandoval Zino M 	  Sandoval   	 996 	 
United Zino & Chemical Co 	  Springfield 	 As 3,680 	 

Total .     	 21,544 5,276 
. 

RAMA& 

&murk= Zinc, Lead & Smelting Co 	 a 
Do 	  =ng  	

Beer, Sondheimar & Co 	  Altoona 	 
Chanute Zino Co 	  Chanute 	 
Edgar Zino Co 	  
Granby 'Ruling & Smelting Co 	  

Cherryvale 	 

	

Neodesha   	

II 
4

.; , 	 

Pittsburg Zino Co 	  Pittsburg 	 
Prime Western Svelter M. 	  
la. Vogehnsin & Co 	  

Gas 	  
	do 	 

Do  	 La Hereto 	 

Total.     	 31,378 	 

ICBROMIL 

Edger Zinc Co 	  St. Lona.   	 2,016 	 
Nevada Zino Co 	  Nevada   	 672 	 

Total    	 2,688 	 

011:LAROMA. 

1131R 
w

ra
v
ici.:  

Bartlesville Zino Co 	  Bartlesville 	 
Do 	  Collinsville   	 1,930 

Lanyon-Sterr Smelting Co 	  
National Zino Co 	  

	

Bartlerville 	 
	do 	 

Tnlea Fuel & Hanatecturing Co 	  Collinsville   	 1,920 

Total.    	 15,530 2,840 

PERRIPTLVADRA. 

New Jersey Zinc Co. (of Penneylvenia) 	 Palmerton   	 2,892 2,85) 

WIRT vraorms. 

Gramelli Chemical Co 	  Clarksburg 	 Al 5,760 	 
Do 	  Hesclowbrook 	 Al 3,455 	 

Total     	 9,216 	 

Total for all States    	 85,018 14,999 

•The United Zino & Chemical Co. has iinovoesting furnaces at Argentine, Kans., where the sulphur 
gem are utilized in en add plant, the roasted concentrates being shipped to the smelter at Springfield, 

The Orman Chembal Co. operates add plants in oonneotion with its rine-roasting furnaces at Gras-
selli, Ind., Cleveland, Ohio, end Neworatle, Pa., the roasted zinc concentrates being shipped to tbe amends 
at Clardraurg end Madowbrook, W. Va. 

From the foraying 85,018 retorts listed as in existence at the close 
of 1911 there sh.ould be subtracted 15,508 retorts at plants either 
idle during the year, or just completed at the close of the year, or 
engaged in smelting secondary material, leaving 69,510 retorts as 
active during the latter part of the year. At an average of 4i tons 
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of spelter per annum for each retort, this would give 295,418 tons as 
the active smelting capacity at the close of the year. Considering 
the quantity of low-grade ore smelted and the output for the year, 
286,526 tons, it may be seen that the smelting capacity must have 
been crowded during the latter part of the year. 

SMELTER CHANGES. 

Three new smelters were completed during the year, the plant 
of the Grasselli Chemical Co., at Weadowbrook, W. 'Va., with 2,280 
retorts; the plant of the Tulsa Fuel & Manufacturing Co., at Col-
linsville, Okla., a subsidiary of the Prime Western Spater Co., with 
3,320 retorts; and the plant of the Bartlesville Zinc Co., also at 
Collinsville, Okla., with 1,280 retorts. At the last two plants the 
designed retort capacity was not complete at the close of' the year. 
The remaining retorte to complete these plants, as well as the addi-
tional retort capacity planned for other smelters during 1912, so far 
as decided upon at the beginning of the year, is indicated in the list 
of smelters. Additions to capacity at plants already in operation 
were 3,446 retorts, 1,600 being added in Illinois and 1,822 in Okla-
homa. The old Cockerill smelter at Nevada, Mo., idle for several 
years, was put in order for operation by. the Nevada Zinc Co., and 
started operation early in 1912. The Pittsburg Zinc Co., at Pitts-
burg, Sans., altered the roasting furnaces, substituting the Parkinson 
coal-fired furnace for the natural-gas furnaces previously used. Ac-
cording to published reports,' this has resulted in a considerable 
saving, the cost of roasting zinc ore with natural gas at 3 cents per 
1,000 feet being $1.75 per ton of ore and the cost with the new 
process being $1 per ton. The remodeled plant started up again 
near the close of the year. 

The smelters under construction at Hillsboro, Ill., by the R. H. 
Lanyon Zinc and Acid Co. and the American Zinc Co. of Illinois 
will be completed before the close of 1912 with the capacity as shown 
in the list. The Granby Mining & Smelting Co. is constructing a 
smelter, with 2,880 retorts and an acid plant, at East St. Louis, Ill. 
It is expected to be ready for operation late in 1913. 

The Mineral Point Zinc Co. is building an addition to its smelter 
at- Depue, Ill., which will more than double the capacity. The addi-
tion, early in 1913, of 4,560 retorts to the 4,520 retorts already in 
operation will give a total of 9,080 retorts in one plant, much the 
largest zinc smelter in the United States. The completion of this 
addition, and of the additions under construction at other plants, 
together with the new plant at Hillsboro and the new Granby plant 
at East St. Louis, will give Illinois a total of 37,260 retorts, as against 
31,378 retorts now active in Kansas. 

Among foreign zinc smelters, the plant of the Broken Hill Pro-
prietary Co., at Port Pirie, South Australia, was completed in 1911, 
with 1,440 retorts, and as a result the spelter production of Australia 
increased from 560 short tons in 1910 to 1,904 short tons in 1911. 
The year book of the Metallgesellschaft is authority for the statement 
that a Belgian company has been recently formed under the title of 
Rothem Speltbr Works, to establish a plant at Rothem, Belgium, 

I Dunn, J. A., Fuel economy in Lino metallurgy, power production, end mining: Met. end Chem. Eng., 
vol. 10. August, 1912, pp. 498-490. 
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ZINC. 

By C. E. SIZBWITHAL. 

INTRODUCTION. 

An estimate of the production of primary 1  spelter in 1912 was 
given out in the form of a press bulletin on January 2, 1913. This 
was based on reports from every smelter and gave the actual produc-
tion for the first 11 months with an estimate for the remainder of the 
year. The total thus obtained was about one-twentieth of 1 per cent 
less than the final figures which were given in the advance statement 
of spelter production and consumption published February 15, 1913. 
This very close agreement indicates the great care used by the 
smelters m making up their New Year estimates for the Survey and 
shows that, so far as tb.e general production is concerned, the Survey's 
New Year figures, for all practical purposes, may be accepted as 
final. 

In July,1911, a mid-zear census was taken of the production of 
spelter during the first six months of the year, and the results were 
given out in the form of a press bulletin. This plan has since been 
followed and has been so well approved by producers and others 
that it will hereafter be a feature of the Survey's zinc reports, as it 
was formerly, from 1892 to 1901, inclusive. The production by 
semiannual periods from 1911-1913 is given on a later page. 

The present report includes the figures given out in the advance 
statement and contains in addition tables ol imports and exports of 
spelter and of zinc ore, a comparison of mine and smelter returns, a 
list of zinc smelters, a brief review of the advance in metallurgy and 
ore dressing as applied to zinc ores, and finally a summary of the 
domestic and foreign conditions of the zinc industry. 

The statistics of production in this country have been compiled by 
the United States Geological Survey from confidential reports by 
each zinc smelting company in operation during 1912, except one 
small plant using both ore and skimmings, which refused to report 

1  In Mineral Resources for 1906, p. 461, sine derived from ore was called " primary " 
velter to distingulah it from the secondary spelter recovered from welch sources as 
drones, skimmings, and old metal. The former has also been called " virgin " speiter, 
and the latter has been called " remelted," " reclaimed," and " dram " welter. The dis-
tinctive origin is more plainly suggested by the terms " primary " spelter and " second-
ary " speiter, and they are used herein. The terms have no reference whatever to the 
qualities of the product. Where the word " spelter " is used without qualidcation primary 
welter will be underetood. 
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For this company a close estimate of the spelter made from ore, 
amounting to only a few hundred tons, has been obtained. Statistics 
of the recovery of secondary zinc were collected from all the im-
portant secondary smelters and refiners. The statistics of domestic 
consumption are taken in part from the smelter returns and in part 
from the records of the Bureau of Foreign and Domestic Commerce, 
of the Department of Commerce, and the tables for foreign produc-
tion and consumption were compiled from the sourees-indicatecl. 

STATE OF ZINC INDUSTRY IN 1912. 

The production of primary spelter from domestic ores in 1912 
was 323,907 short tons, valued at $44,699,166, based on the average 
St. Louis price, as compared with 271,621 short tons, valued at $30,- 
964,794, based on the average St. Louia price, in 1911—a gain of 
52,286 tons equal to 19.2 per cent in quantity, and of $13,784,872, 
equal to 44.4.per cent in value. 

The total production of spelter from both domestic and foreign 
ores in 1912 was the greatest in the history of the zinc-smelting in-
dustry of the United States, being 338,806 short tons, as against 
286,526 tons in 1911, a gain of 52,280 tons, or 18.2 per cent. Along 
with this increase in production there was a large increase in the 
a_pparent consumption, which was more than 60,000 tons greater 
than the large consumption of 1911. This resulted in diminishing 
the stocks at smelters to 4,474 tons, the smallest stocks since 1906. 
The imports of spelter reached the highest figure in recent years, 
being over 10,000 tons greater than in 1911, while exports, both for-
eign and domestic, were less than in either of the two years preceding. 

This condition was doubtless due to the generally prosperous state 
of the zinc industry, which resulted in an ascending scale of prices 
throughout the year and led to buying for future needs on the part 
of consumers. The normal stocks at smelters were thus converted 
into " invisible stocks " in the hands of the consuming interests, and 
the apparent consumption for the year doubtless greatly exceeds the 
actual consumption. 

The total production of speller is equivalent to the output of 79,719 
average retorts operating continuously through the year on 60 per 
cent zinc concentrates. The retort capacity available for ore of the 
plants active in 1912 was, at the beginning of the year, 80,200 retorts. 
Many of them, of course, were used on low-grade ores, lessening their 
capacity. To these were added during the year 19,848 retorts, of 
which 2,880 were in Pennsylvania, 3,456 in VVest Virginia, 2,476 in 
Illinois, 10,796 in Oklahoma, and 240 in Colorado. Meanwhile there 
were slight reductions in capacity at certain plants, so that the total 
number of retorts available for smelting ore at the close of 1912 was 
99,400. The large imports of spelter indicate that the active smelting 
capacity during the year was inadequate to the demands of a phe-
nomenal apparent consumption. The United States retained first 
place in the world's production of speller with 31.7 per cent of the 
total output. 

The steady drain from Kansas smelting capacity for several years, 
owing to the failure of natural-gas fuel, has at last reduced that State 
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to second place as a zinc-smelting center. Oklahoma now holds first 
place in active smelting capacity, with 27,416 retorts; Kansas is sec-
ond, with 27,092 retorts; and Illinois third, with 25,148. The largest 
smelter is the Collinsville (Okla.) plant of the Bartlesville Zinc CO, 
with 8,064 retorts; the next largest is the Meadowbrook (W. Va.) 
plant of the Grasselli Chemical Co., with 6,912 retorts; and the third 
is the Collinsville (Okla.) plant of the Tulsa Fuel & Manufacturing 
Co., with 6,232 retorts. The Mineral Point Zinc Co.'s plant at 
Depue, Ill., will have 9,080 retorts when completed in 1913. 

PRODUCTION. 

ANNUAL PRODUCTION, 1873-1912. 

The production of spelter in the United States began in 1858 in 
an experimental way:- and regular production began in 1860 at the 
Lehigh Zinc Works in the East and at the Matthiesson & Hegeler 
works in the West. Between 1864 and 1870 nine or ten other zinc 
smelters were established. Statistics of production are recorded for 
the years 1878 and 1875 and for the census year ending May 31, 1880. 
Annual statistics have been collected by the United States Geological 
Survey since 1882. The annual progress of the zinc-smelting in-
dustry since 1873 is shown in the following table: 

Annual production of +meter in the Mated States from domestic end joreign 
orm, 1673-1912, in short tons. 

Year. 

21g
  

! 
Tatal. 	: 

i 

Prom 
Year. 	Vorsiga 

ma. 

! 
Prom I 

dames& I Tata. 
ore. 	1 

1 - 

1373 	  
11M 	  
11010 	  
1113 	  
11/9 	  
1184. 	  
1186 	  
isog 	  

11187 	  
MO 	  
1599 	  
1890 	  
1111 	  
1103 	  
uns 	 
1104 	  

	

1305.  	

 	23,239 
 	33,762 

 	34 644 
 	40.658 
 	43541 
 	80,540 
 	06.903 
 	58,250 
 	63,683 
 	80,878 

 	76,328 

7,343 
16,133 

 	34, U2 

17,260 
78,133 

VIN
FOIM

A
I VERIfil  

,:disittsi d
g

ittigge :44
  89,616 	

1106 	  
1107 	 . 
INS 	 1 	 
1100 	  
IWO 	  
1901 	  
1902 	  
IOU 
1904 	  
1906 	  
1906 	  
1917 	  
100/ 	  
1900 	  
1910 	  
1911 	  
1912 	  

21,070 
20,116 
19,670 
26,535 
16,706 
14,05 
14, NO 

	

 	I ,s- • 61 
 	I 	-06 

	 •3 - 	, MI 
	, a 5- .40 

•• 	'99 
to 

	

1 	09 

	

 	11 	. 22 

	

3 	27 
I • • .29 

I 	I - 	.04 

	

1.- 	'48 

	

1'• 	40 

	

1 	25 

	

2 	49 

	

2- 	21 

	

2 	'CR 

1 
! 	81,490 
1 	99,980 
1 	118,999 
I 	110,1 

121,886 
140,820 

1 	186,287 
169,239 

I  196,703 
ZS, SO 
234,770 
Mt NO 
210,424 
165, 750 
209,114 
1106, 636 
338,806 

a Insiadlag an tutlutowu quantity smelted frora Sorely's ors, man In 1904 but larger In 1906. 

Moans, W. R., I.sad aud due lu the Witted Statis, p. 814. 
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PRODUCTION BY STATES. 

Production of primary apelter in the United States in 1906-1912, apportioned 
according to source of ore, in short toss. 

floaree. 

Quantity_ Nrowit- 
timiolfn  

1912. 1905 1907 1906 1900 1910 1911 1913 

Arista. 	  64 rt 152 2,882 2,504 2,476 4,002 1.16 
Arkansas 	 1,801 1,911 2,008 136 286 335 604 • 19 
Wanda  	 140 27    	 969 1,672 .32 
Colorado 	 /2,456 25,077 24,885 20,121 26,268 43,233 60,841 18. 78 
Idaho 	  673 8, 608 6U 901 3,464 3,150 6,800 3.10 
Meru 	  313 1,446 1118 675 1,561, 2,884 3,962 1.22 
Iowa. 	  201 230 516 	 40 	 
name 	  
Krabroky 	 

8,902 
135 

13,860 
368 

8,828 
341 

9,185 
22 

10,220 
28 6,843 

201 
3,068 

894 
175 
.12 

Maine.   	 1 	 
Miamari 	  MO, /48 141,834 123,655 140,076 140,652 127,540 140,667 46.17 
Montana 	 1,413 	 SOO 4,726 12,408 22,115 14,186 4.38 
Nevada 	  1,768 1,102 8118 M5 1,616 1,596 6,123 L M 
New Jersey 	 11, 206 13,573 6,925 16,036 20,217 16, 1211 16,941 8.22 
New Mexico 	 

	

Oklahoma  	
666 136 

719 
134 

2,255 
3,961 
3,OM 

4,911 
2, 287 

3,778 
2,347 

6,882 
2,041 

2. 13 .a 
Tronmsee. 	 
Team 	  

124 
8 

181 
16 	 

341 695 925 1,000 1,865 
245 

.eo 

.os 
Utah. 	  2,449 1,972 282 5, MO 7,231 7,004 7,736 2.89 
Virginia. 	 1,143 771 910 58 1,158 2X 62 .03 

WW=clin. 	 11,067 
7 	 

16,273 17,538 20,1181 19,762 31,800 
12 	 

34,137 10.64 

Total from 
domootio 
one  199,404 228,74e 190,749 250,225 252,479 571,631 338,907 100.01 

Foreign: 
Canada 	 201 646 2,425 978 3,301 1,508 4,196 	 
Madre 	 24,876 25,570 17,250 34,567 13,401 13,807 10,700 	 

T•t al from 
foreign ores.. 25,076 25,115 19,676 25,535 16,706 14,906 14,809 	 

Grand total. ... 254, 770 249,860 219,434 255,760 260,184 283,126 260,306 	 

Two tabulations of the spelter production of the countu for a 
period of years are given, one showing the locality from which the 
ores were derived, the other the locality in which they were smelted. 
Each method has its special interests and advantages, depending on 
whether the viewpoint be that of producer or consumer or that of 
resources. 

The State totals as given are compiled entirely from confidential 
reports by each company engaged in smelting zinc ores in the United 
States in the year in question. Only primary spelter is here in-
cluded, the recovery of secondary spelter being given in a later table. 

The foregoing table shows the sources of all ores and concentrates 
smelted for speller in the United States in 1906-1912 and the quantity 
of speller actually derived from the ores from these respective sources. 
Statistics of production according to source of ore were not collected 
prior to 1906. 

The subjoined table shows the localities in which spelter was made. 
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Prodootion of speller in the United litotes, 1873-1912, apportioned according to 
locality in which smelted, in short tons. 

Ymr. =Doi& Sanwa. Nimouri. Okla. 
home. 

I 
Eastern. 1 Bc.uth " ern. 

Colo- 
rado. Total. 

1373 	  
M

BIRE
M

E
N

IG
IB

IIIIIM
IN

IP
IE

M
A

II 
.:...i fi ttttltitag

e
rw

o
wsproggga

lgigt 
0
 	

0
0
0
0
0
  

ism 	  8,306 	 
1880 (census) 	 4,213 
LIM 	

 
5,098 

1888 	  8, 340 
1884 	  7, 801 
1885 	  8,082 
1885 	  6,762 
1397 	  7,446 
1888 	  9,561 
1889 	  10,285 
1890 	  9,114 
1891 	  8,916 4,217 	 
1892 	  9,582 4,913 	 
1898 	  8,802 3, 882 	 
11104 	  7,400 1,376 	 
1896 	  9,484 3,007 	 
1896 	  

E  i . 0  li  g  4
 

.... _
 8,139 2,477 	 

1897 	  7,213 8,306 	 
1898 	  8,631 
1899 	  8,805 
1900 	  8,259 
1901 	  8,603 
1902 	  12,180 
1903 	  12,301 877 
1901 	  14,893 4,871 
1906 	  24,513 6,599 
1900 	  70,910 6,260 
1907 	  5,035 37,626 5,303 
1908 	  14,804 32,738 3,079 
1909 	  28,782 42,941 6,048 
Ivo 	  34,780 43,606 6,112 
1911 	  46,313 47,155 7,397 
1912 	  76,925 56,252 9,043 

• Secondary welter included: 000 tons in 1875; 2,716 tons bi 1901; 2,675 tone In 1902; 8,303 tom in 19011; 
3,300 tone hi HOC and 1,489 tons in 1905. 

B luoludes also the production of smelters in Indiana. 

Owing to-  the fact that this chapter can not be prepared for publi-
cation until the latter part of the year and after the figures of the 
mid-year spelter statement are available, those figures were utilized 
in the following table of production by States for six-month periods, 
though they include one period in advance of the volume for the 
year : 
Production of speller in the United States, 1911-1913, by six-month periods, 

apportioned according to locality in which smelled, in short lona. 

Jan. 1 to July 1 to Jan. 1 to July 1 to Ian. 1 to 
State. June 30, D. 31, June DO, Dec. 81, June 80, 

1911. 1911. 1912. 1912. 1913. 

Illinois 	  41,255 41,375 

131W  
0444 

Kamm 	  83,374 47,839 

-
  

I  '0 7, ig 
4
 

Oklehoms 	  19,997 26,318 
All other States 	  28,370 30,298 

Total 	  140,196 146,330 166,406 179,310 180,213 

The following curves show graphically the production and con-
sumption of spelter in the United States in the period for which 
there is record. The curves are made up of 9-year averages; that is, 
the point in the curve representing each year is the average of the 
actual quantity for the year as well as of the four years preceding and 
the four years following that year. This methocl practically elimi-
nates the effects of temporary factors affecting the production or 
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consumption for one or two consecutive years. The resulting curves 
therefore approach the true curves of normal production and con-
sumption. lqaturally the smoothing effects of the method are less 
pronounced near the ends of the curves, which remain more or less 
irregular. No distinction is made between spelter of domestic and 
of foreign origin in this table. From the beginning of the period 
until 1888 the average consumption exceeded production. Since that 
year the average production has always exceeded the average con-
sumption. The consumption figures, as taken, disregard all stocks. 
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Musa 8,—Curres of spelter production and consumption, 1873-1912. 

ZI2W DUST. 

Zinc dust is an impalpable powder which forms in the distillation 
of zinc when the zinc vapor is cooled too rapidly in the condensers or 
is diluted by too large a volume of other gas. It may constitute a 
large proportion of the metallic zinc obtained in electrothermic zinc 
smelting, but in ordinary retort smelting it usually amounts to 
between 3 and 10 per cent of the reduced zinc. The powder con- 
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sista of metallic zinc with about 10 per cent zinc oxide, which prob-
ably exists as a film surrounding the metallic particles. These par-
ticles can not be made to coalesce by heating unless under great 
pressure, but must be again vaporized and condensed. Marketable 
zinc dust must not contain more than 10 per cent of zinc oxide and 
must pass through a scieen of 100 meshes to the inch. 

Zinc dust differs from metallic zinc in other physical properties, 
such as rapid oxidation absorption of hydrogen, and generally 
greater chemical activity;resulting at times in spontaneous combus-
tion or explosion. These properties are believed by Sang 1  to be due 
to conditions of stress resulting from rapid solidification, somewhat 
analogous to the condition in "-Prince Rupert's drops." 

These peculiar properties of zinc dust are the cause of many of its 
uses. Un•ier the name of " indigo auxiliary " a paste of zinc dust is 
used to discharge locally the color in dyeing cotton goods, giving a 
white pattern on the background of dye. Zinc dust is used in fire-
works and in making hydrogen for balloons. It is the basis of the 
various methods of dry galvanizing and is also used to furnish the 
zinc solution in electrozincing. One of the most important uses of 
zinc dust is as a substitute for zinc shavings in zinc precipitation in 
the cyanide treatment of gold and silver ores. For this purpose it is 
cheaper, quicker, more effective, and more convenient than zinc 
shavings, and the saving in cost is about one-third. 

In American zinc-smelting practice heretofore the zinc dust has 
been charged back into the retorts, since under the former tariff if 
sold as dust it came into competition with foreign zinc dust admitted 
free of duty, whereas recovered as spelter it was protected by an 
import duty of 1it  cents per pound. Hence the small quantity of 
zinc dust heretofore used in this country has been imported from 
Belgium and Germany. The tariff act of 1909, as shown on a later 
page established an import duty upon zinc dust of 111 cents per 
pound, and the tariff act of 1918 changed this to 15 per centum ad 
valorem. 

A new ruling of the Interstate Commerce Commission lists zinc 
dust and zinc flue dust as inflammable solids and directs that they 
must bear a yellow shipping label. Paragraph 1834 of the ruling 
covering this product reads as follows: " Packages must be tight and 
strong, and the interior packages must be so cushioned and secured 
that no rupture of either package can result from the ordinary shocks 
incident to transportation. ' 

The United States Zinc Co. about the middle of 1910 began the 
preparation of zinc dust for market in the smelter at Pueblo, Colo. 
The market is mainly western, and the product is used for zinc-dust 
precipitation in cyaniding in South Dakota 7  Nevada, and elsewhere. 
The Grasselli Chemical Co., with zinc-smelting plants at Clarksburg 
and Meadowbrook, W. Va., also has prepared zinc dust for market 
since 1911. 

As there are but two .producers the quantity and value of the output 
may not be disclosed, but it has been included in the zinc content of 
pigments in the following sections. For imports and prices, see 
under those headings in later sections of this report. 

1  Sang, Alfred, Old and new methods of galvanising: Proc. Eng. Soc. Western Pennsyl-
vania, vol. 28, 1907, pp, 546-571. 
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ZINC PIGMENTS. 

There are four white pigments which have zinc for a base, either 
In whole or in part—zinc oxide, leaded zinc oxide, zinc-lead oxide, 
and lithopone. All of these may be, and in the Ui nited States the 
first three usually are, made directly from ore. 

Zinc oxide is the most important of these pigments. In European 
practice the oxide is made from spelter 1  though in France zinc oxide 
is made from ore in the electrothermic furnace invented by C5te 
and Pierron. In the United States the oxide is generally made 
from ore, but in 1912 of the total production, 5,959 tons were made 
from speller, as compared with 3,922 tons in 1911. The production 
of zinc oxide in 1911 and 1912 may not be disclosed. In 1910 it was 
59,333 short tons, as compared with 68,974 tons in 1909 and with 
57,287 tons in 1908. The imports for consumption of zinc oxide in 
1912 were 2,938 short tons, and the exports for the same period were 
17064 short tons. 

Lead zinc oxide and zinc-lead oxide are produced from ore, both 
in some places at the same plant, the zinc-lead containing somewhat 
the larger percentage of lead. No zinc-lead oxide has been made 
since 1909. The production of leaded zinc pigment in 1911-1912 
may not be disclosed, but in 1910 it was 7,111 short tons. 

Lithopone is an intimate mixture by chemical precipitation of zinc 
sulphide and barium sulphate. It may be manufactured from 
speiter or zinc oxide, but in the United States it is now generally 
made from zinc skimmings, ashes, and scrap. 

The zinc content of the various zinc pigments made in the United 
States in 1912 from ore, both domestic and foreign, was 62,876 short 
tons as compared with 46,376 tons in 1911, with 50,660 tons in 1910 
and with 54,139 tons in 1909. The quantities given for 1910 and 
later years include the zinc contents of the zinc dust produced during 
those years, which may not be . disclosed separately, there being at 
present but two producers. 

For further details of the production of zinc pigments the reader 
is referred to the chapter on mineral paints in 'Part II of Mineral 
Resources for 1912. 

SECONDARY ZINC. 

In the ordinary method of galvanizing, where the material to be 
coated is dipped into a bath of molten zinc, there is great loss of zinc 
in the form of semioxidized skimmings and of hard zinc drosses, 
caused by the alloy formed by the zinc with the iron of the tank and 
of the article being galvanized. In the larger galvanizing plants 
there are furnaces to refine these skimmings and drosses and to 
recover the spelter. There are also many small plants and some large 
ones which make a practice of buying galvanizers' skimminKs and 
drosses and of recovering the spelter. -A considerable quantity of 
old metal in the form of various alloys of zinc with copper and other 
metals is also worked over and brought up to the desired comition 
by the addition of new metal. At almost every brass foundry and 
machine shop in the country it is the custom to remelt and use lwass 
filings, grindings, and scrap copper and brass, and it is manifestly 
impracticable to attempt to take full account of such material. Some 
of the zinc smelters running on ore find it advantageous to work in a 
quantity of secondary material. In such cases they have made the 

EPA7-001868 



ZINC. 	 381 

proper returns to the United States Geological Survey, and account 
has heretofore been taken of such production in these reports as 
dross or secondary spelter. As such speller has been recovered by 
redistillation, it is practically indistinguishable in quality from 
spelter of ordinary grades made from ore. Several secondary 
smelters recovering zinc from drosses do so by redistillation. It has 
seemed advisable that the secondary spelter recovered by redistilla-
tion should be separated from that recovered by remelting, and it has 
accordingly been done in the table below. 

The successful operation of an electric furnace for the refining by 
redistillation of zinc drosses is described in the section on metallurgy 
on a later page. 

Since 1907 statistics have been • collected from the secondary 
smelters and refineries, for the first two years by the writer and since 
by J. P. Dunlop, of the United States Geological Survey. In 1907 
and 1908 reports were obtained from the larger plants only, but in 
1909 the scope of the canvass was greatly enlarged, since which time 
the number of firms has been increased from about 40 to double that 
number, with a lame increase in reported production. The following 
table gives the pruction of secondary zinc in the United States, and 
a later table gives the production of secondary spelter in Europe: 

Production of secondary zinc in 1907-1912, in short tons. 

1907 1908 1909 1910 1911 1912 

Secondary spatter, redistilled. 	 7,050 7,159 9,273 12,734 14,04 

I%  a
l 

gat att 

Secondary spelter, remelted 	  11,791 9,811 313,767 28,169 26,471 
Recovered shio In alloys, excluding old 

braes remelted 	  1,417 885 1,181 2,700 1,216 
Reoovered aim in remelted bran. 	 (a) (a) 8,204 18,460 84,110 

Eleoandary sine reoovered as metal 	 20,258 17,635 42,425 62,382 67,846 84,589 

Secondary zinc reoovered in pigment 	 883 1,011 2,154 2,646 3,036 4,619 
Beoondary zinc reoovered In zinc chloride 9 . 4,411 4,500 3,839 8,970 3,865 4,903 

,.. 
Total eaccodary sire 	  25,532 23,226 48,418 68,9013 74,747 94,111 

• StatIstios not oolleoted. 
These figures includ• only the quantity of Ono In Lino chloride need in wood preservation treatment, 

end were furnished by courtesy of the Forest &prelim, Department of Agriculture. 

Besides the increased recovery of secondary zinc as spelter and in 
alloys as shown in this table, there was increased use of zinc skim-
mings and drosses in the manufacture of zinc pigments and lithopone 
and about the same quantity in zinc chloride. The zinc content of 
pigments and lithopone made from.secondary zinc in 1912 was 4,619 
tons, as compared with 3,036 tons in 1911 and with 2,646 tons in 
1910. The zinc content of zinc chloride manufactured from sec.- 
ondary zinc and used in the treatment of railroad ties, bridge tim-
bers, etc., in 1912, is estimated at 4,903 tons, as against 3,865 tons in 
1911 and 3,970 tons in 1910. 

The exports of zinc dross fell of almost completely. They were 
205 tons, as compared with 4,246 tons in 1911, with 4,724 tons in 
1910, with 7,069 tons in 1909, with 8,405 tons in 1908 :  with 9,593 tons 
in 1907, and with 15,887 tons in 1906:  thus supplementing the figures 
of increased recovery of secondary zinc. It was to be expected that 
exports of zinc dross would cease altogether in time, as the zinc con-
tent is normally worth more in this country than abroad because of 
the import duty on zinc. 
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COMPAEXEION OF STATE TOTALS, BASED ON MELT= AND ON 
MINE REPORTS. 

The foregoing figures of the production of spelter by .the respective 
States are compiled from reports from individual zinc smelters. For 
several years the production of the more valuable metals in the West-
ern States has been also obtained by the United States Geological 
Survey from reports of individual mines, and since 1907 this has 
been extended over the whole country. In order to put the spelter 
production on the same basis as the mine figures, all the zinc which is 
manufactured into pigment directly from ore (excluding the quantity 
in zinc oxide manufactured from spelter, the inclusion of which would 
entail its duplication in the totals) is added to the production of 
metallic zinc. The zinc dust recovered during the year is also in-
cluded here. The zinc recovered from secondary sources is excluded, 
since it has already been once reckoned as spelter. These facts must 
be borne in mind in comparing this table with the table showing the 
production of spelter. 'The State totals obtained by each method 
are compared in the following table: 
Oomparison of State totals of production of eine, 1907-1912, based on smelter 

and mine reports, in short tons. 

State. 

1W7 1908 

Totals 
homed on 
smelter 
reports. 

Totals es-
timated 

from 
mine 

reports. 

Difference& 
Totals 

based on 
smelter 
reports. 

Totsie es-
timated 

from 
mine 

reports. 

Differences. 

Smelter 
SIMS. 

MIne 
excess. 

Smelter 
=OWL 

Mine 
exams. 

Arizona 	  114 	 152 339 	 187 
Arkansas. 	 1,911 474 1,437 II, 002 605 1,397 	 
California 	 140 116 24 	 71 0 27 	 
Colorado 	 33,644 26,394 7,250 	 29, 007 15,065 14,842 	 
Idaho 	  3, ace 3,422 16 	 581 19 562 	 

1,468 737 731 	 298 1,717 	 1,411 
Iowa 	  220 143 75 	 516 395 121 	 
Kansas 	  13,850 17,772 	 3,923 8,628 14,119 	 5,801 
Kentucky 	 386 0 385 	 341 0 341 	 
Maina. 	  1 0 1 	 0 0 	 
InasourL 	 142,684 116,782 25,272 	 123,686 tar, 404 16,251 	 

0 122 	 123 900 820 80 	 
Nevada 	  1, 692 1,084 008 	 398 558 	 1119 
New Jersey 	 69,588 69,369 	 9,781 47,343 67,165 	 19,622 
N ew Maxim)  	 1,688 875 663 	 616 1,788 	 1,172 
Oklahoma 	 719 1,657 	 938 2,215 4,526 	 2,294 
Tennessee. 	 181 109 73 	 341 344 	 3 
Texas 	  16 0 18 
Utah_ 	  2,447 2,726 	 279 282 730 	 448 
Virginia. 	 771 0 771 	 910 706 206 	 
Wisconain. 	 16,084 18, 400 	 1, 506 18,508 14 206 392 	 

Total 	 280,676 269,951   	832,030 834.526   	
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Ownparison of State totals of production of since, 1907-1912, eta-Continued. 

State. 

1909 1910 

Differences. 
Totals 

tamed on 
smelter 
report's. Smelter 

41110111& 
Mins 

=ONO. 
Smelter 
MOM 

Moe 
atom. 

Arizona 	 127 148 
Arkansas. 	 373 708 
California 	 
Colorado 	  	2,211  	12,062 
Idaho 	  226 	 662 	 
Minds 	   	1,458 1,996 
Iowa 	  U 66 
Karam 	

 
 	2,200 1,009 

Kontasoky 	 
lemouri 	 

C
I 

21 g  10,610 	 
34 23 	 

12,064 	 
Moots= 	 46 	 3, 403 
Nevada 	  010 197 	 
Now Jenny 	  	19,203  
N., Maxim 	 1,327 1,116 
Oklahoma  	 4,705 4,097 
Tacomme. 	 air 	 41 
Tams 	  IN 
Utah. 	  1,030 	 874 	 
Virginia. 	 
Wiesonoin. 	 1,738 4,432 

Total 	 146,173 156,421 	 Mk 139 377,712 	 

1911 1913 

Mats. Differences. 

Smelter Mine Smelter Mine 
mess. =ONO. MOM MOW 

Adams 	 2,476 2, 281 196 	 

4
 04
4
4

.4
 p
a
d
a
 a
a
 a
 d
 

2fj 
Attunes 	 386 664 	 279 144 
California 	 960 1,404 	 40 601 
Colorado 	

 
45,095 47,304 	 2,211 567 

Moho 	  3,180 4,170 	 NO 129 
Illinois 	  2,584 4,219 	 1,336 118 
Kamm 	

 
6,848 14,372 	 3,420 4,905 

Klicitooky 	 9D3 1611 47 	 97 
Missouri 	 127,001 um 315 5,066 	 Is, era 	 
Monsen' 	

 
62,115 21,901 210 	 71311 	 

Nevada 	  1,618 1,774 	 156 MO 
New Jassy 	 10,413 77,446 	 24,092 MO 	 
New Mexico 	 3,813 6,119 	 1,306 810 	 
North Carolina     	 10 
Oklohona 	 2,347 6,160 	 2, 901 3,728 
Tennessee. 	

 
1,000 1,117 	 117 286 

Tram     	 126 	 
tit& 	  7,512 8,920 	 1,405 314 
Vtrginla 	 814 s 1, 113 	 799 181 	 

	

R=e00 
	

 	33 , 889 
12 10 

29,720 
2 	 

3, 030 	 3,566 	 

Tota1 	 314,023 345,310    	316,783 772, 816 	 

a Imludes a small Timidity of dm from New York. 

The smelter State totals represent actual recovery and are found 
by summing up the total production reported by all companies for 
each State, respectively, all pigments being recalculated back to 
equivalent metallic zinc on the basis of average analysis of product 
In compiling the mine totals each producing property is requested to 
report actual tonnage of zinc ores and concentratas shipped, and from 
this the zinc content is reckoned by assay value. From that zine 
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content 10 to 20 per cent, according to the character of the ore, is 
deducted for smelting losses,and the remainders thus obtained from 
all the producing properties in each State are combined to afford the 
totals for the respective States. • Where the ore is concentrated at a 
custom mill, Rroper allowance is also made for the loss of metal in 
the process. It L9 clear that by either method the correctness of the 
totals is dependent upon complete and correct returns from each 
producing mine and smelter. It is further ftsential to the correct-
ness of the mine totals that the assay content and the theoretical 
recovery be correctly estimated. Theoretically, the State totals, _as 
compiled from smelter reports and from mine reports, respectively, 
should in the long run agree closely. As a matter of fact, for any 
year they show considerable divergence. These discrepancies, giving 
rise to " smelter excess " or " mine excess," may be the result of one 
cause or of a combination of causes, among which are: Lag in the 
smelting of the ore, resulting in accumulation of ore stocks at 
the smelters •' lag in the mining, owing to which the smelter depletes 
its ore stocks; error in calculating metallic content from assay and 
in estimating recovery; and error by smelters in exact distribution 
of spelter, by States, according to source.. 

Of these sources, the greater discrepancies arise from erroneous dis-
tribution by the smelters, in particular as among the States in the 
Joplin region and in the upper Mississippi Valley region. Smelters 
using ore from the Joplin region are prone to credit it to Missouri 
because bought through their agents at Joplin. Similarly, in the 
upper Mississippi region the ore is likely to be credited toWis' consin 
because bought through a Wisconsin buyer. In each region there 
are companies operating in more than one State but selling ore 
through a central oftice—a condition which likewise leads to error in 
distribution. Another cause for such error, particularly in the upper 
Mississippi region, is found in the electroaatic and electromagnetic 
separation plants, the ore from which is naturally credited to the 
State in which the plant is located. 

The smelter reports give the exact annual production of zinc and 
serve as a check on the mine production, and they also give the form 
in which the zinc was recovered, whether as speller or as pigment. 
The distribution among States by the smelter reports has value as 
a check on the mine State totals %  and also because of the earlier pub-
lication, but for exact distribution of zinc production according to 
origin, recourse must be had to the mine prolluction reports. 

=NB AND SIMMS TOTALS, 1912. 

The mine excess in Kansas should be coupled with the mine excess 
in Oklahoma and is to be explained as due to the fact that spelter 
made from zinc ores from those States has been credited to Missouri 
by the smelters and this likewise explains the large smelter excess in 
that State. Tele smelter excess in Montana, following a smaller one 
in 1911, probably represents depletion of smelter stocks and thus 
helps to dispose of the large mine excess in 1910. The smelter excess 
in New Jersey;  following a mine excess in 1911, probably also repre-
sents depletion of stocks to that extent. The very considerable 
smelter excess in Wisconsin followed a similar smelter excess in 
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1911, but in both 1909 and 1910 there were mine excesses, so that the 
present excess probably in part represents depletion of smelter ore 
stocks, but it may be due in part to spelter made from Illinois ore 
being credited erroneously to Wisconsin by the smelters, as explained 
above. 

RESOURCES. 

UNITED STATE& 

isingic PRODUCTION OF ZINC. 

The following table shows, for each zinc-producing State, the 
total quantity of zinc ore produced, and the output of each kind of 
zinc ore. The column headed "All other ore" includes lead ore, 
copper ore, copper-lead ore, and dry or siliceous ore, no zinc of 
consequence being recovered from any of these except in Colorado. 
" Dry " ores produced in that State in 1912 contained 2,265 short 
tons of recoverable zinc. This, as in other States, was concentrated 
from parts of the ore from certain counties, however, and was not 
distributed through the whole of the "All other ore " credited to 
Colorado in 1912. The total crude ore yielding either gold, silver, 
copper, lead, or zinc is given for each zinc-producing State, so that 
a comparison may be made of the relative extent of deep mining 
operations for all five metals in them States, the quantity of crude 
ore raised being the best measure for this purpose. The table dis-
closes the fact that Missouri made over one-fourth of the crude ore 
production of the zinc-producing States, having an output of 
13,385,511 short tons of crude ore, of which 9,321,145 tons was zinc 
bearing. Excluding iron ore, this was the largest production of 
metalliferous crude ore in the United States. Next in rank was 
Michigan, with 11,411,941 tons of crude copper ore. 

The table gives also the quantity of recoverable zinc contained in 
the crude ores of each State and the quantity of zinc recovered from 
each kind of zinc ore. The percentage of recoverable zinc contained 
in the zinc ore and the zinc-lead ore of each State is also shown. 
The recoverable zinc content of crude zinc ore ranges from 33.4 
per cent in California down to 1.5 per cent in Missouri, the Western 
States having uniformly the higher percentage. The average re-
coverable zinc content of the zinc ore of the United States in 1912 
was 2.6 per ceht as against 2.7 per cent in 1911. Of the total mine 
production of zinc in 1912, a quantity corresponding to 88.4 per cent 
was derived from zinc ore, 11 per cent was derived from zinc-lead 
ore, and 0.6 per cent was recovered from all other ores. The fig-
nres of mine production of zinc are taken from the chapters on gold, 
silver, copper, lead, and zinc (mine production), in the various 
States as indicated in the prefatory note to this chapter. 

19813°—K a 1912--voL 1-25 
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Sours:* of mine produet4os of eine in 1912, by States and kis& of ore, in- short 
tone. 

States. 

Zinc ors. Zino-lead ore. An other ore. Total. 

Crude 
ore. 

Recov-
erable 
atm 
con-
tent. 

Pw 
cent. 

Crude 
cob. 

Recov-
erable 
sino 
coon-
tent. 

Par 
cant. 

Crude 
Recov-
erable 
sine 
con-
tent. 

Crude 
ore. 

Recov-
erable 
sins 
con-
tent. 

Arizona 	 22,321 3, 828 17.3 4,193 551 13.2 ktakan 	 6,840,083 4,379 
Arkansas 	 33,756 748 2.3       	83,755 748 
California 	 6,472 2,180 33.4     	2,635,025 13 2,641, 497 2,173 
Colorado 	 177,946 42,406 25.9 222,107 21,339 9.3 2,100, 573 2,277 2,676,028 66,111 
Idaho 	 1,236 309 25.0 480,128 0,644 1.4 1,784,973 	 2,268, 334 6,963 
Il 147,850 4,965 2.6       	e 147, 869 4,065 
Kansas 	 744,264 10,633 1.4    	 744,254 10,633 
Kentucky 	 b 12,000 491 4.1    	 12,000 491 
Miami 	 9,321, 146 138,551 1.5     	4,054,306 	 13, 385,511 138,561 
Montana 	 136,682 13,431 9.8 28 30.8 6,416,521 	 5,669,104 13,458 
Nevada 	 7,304 2,108 28.6 20,054 4,653 22.7 4,736,517 	 4,755,965 6,601 
New Jersey... 459,686 69,755 15.2       	438,685 NI, 756 
New Marko_ 18,394 4,012 24.5 15, 792 2,771 17.6 1,320,100 	 1,352,283 6,769 
North Carolina    	1,216 142 IL 7 14,858 	 10,073 183 
Oklahoma.... 269,500 6,709 2.0       	293,030 5,760 
Tennewee 	 32,847 2,191 6.8    	 603,229 	 696,573 2,191 
Tama 	 
Utah 	 

351 
9,422 

119 
2,800 29.7 

33.9 	 
216,754 5,729 2.2 7,544,084 

36,757 	 a 21,108 
7,770,270 

119 
8,534 

Virginia. 	 2,132 336 11.1 2,803 c 13 0.5 1,160 	 6,006 30 
Wisconsin 	 1,363, 638 33,050 2.4       	1,383,636 33,060 

12,787,801 334,761 2.6 970,142 41,770 4. 3 37,123,738 2,296 50,831,176 SMUG 

Per cent of to-
tal lino de-
rived from 
each ldnd of 
ore  88. 4 11.0 0.8 100.0 

a This is exclusive of the fluorsper ore mined in southern Illinois from which a smell percentage of lead le 
recovered In milling. 

o Estimated. 
I Not all the sino reoovered from the sino-lead ore was sold during the year. 

BEM REVIEW OF ZINC-PRODUCING DISTRICTS. 

For details of production in the various zinc-producing districts of 
the country the reader is referred to the mine reports for the indi-
vidual States indicated in the prefatory note. This review is based 
on those reports or on notes furnished by the authors of the various 
reports., Only the general trend of development during the year will 
be laere noticed in connection with the different districts. 

EASTERN STATES. 

New York became a producer of lead and zinc in 1911 for the first 
time in several years. The Northern Ore Co., operating the Edwards 
mine in 1912, Iiid development work and continued experimental 
work upon the 50-ton mill in the magnetic separation of blends and 
pyrite. It was found that dry separation was unsatisfactory and a 
wet magnetic process was being developed. 

The chief zinc-producing district in the eastern part of the United 
States is the famous Franklin Furnace region of New Jersey, em-
bracing the great zinc deposits of Sterling Hill and Mine Hill. The 
former was mined continuously from about 1875 until 1900, and the 
latter is making near its maximum yield after over 60 years of active 
mining. Though the production of crude ore was increased over 
that of 1911, the total recoverable zinc content fell off considerably 
in 1912. 

EPA7-001874 



ZINO. 	 387 

The Virginia-Tennessee area is the only other prominent zinc-
producing region in the eastern part of the United States. The Vir-
ginia zinc mines had an output only about one-fourth as large in 
1912 as in the preceding years. There were, however, some interest-
ing developments, particularly in connection with the oxidized iron 
ores in Wythe County, where some zinc ore was recodered, and also 
in connection with the pyritic ores of Louisa County. The latter 
ores have always carried a certain quantity of lead and zinc, and at 
the Arminius mine the sulphide ores of these metals have at times 
been separated in a small way and shipped, though no shipments 
have been marketed in the last year or so. It is reported that very 
recently a new ore body has been struck at a depth of 1,000 feet, 
which consists of lead and zinc sulphides with a valuable silver con-
tent. It is further reported that other properties in line with the 
trend of these discoveries have been taken up by important zinc-
smelting interests. 

The zinc carbonate and blende deposits of eastern Tennessee 
assumed considerable importance in 1909 and 1910 owing to the 
reopening of some old mines and the entry into the district of the 
Grasselli Chemical Co., which obtained control of productive prop-
erties. In 1911 the American Zinc Co. of Tennessee, a subsidiary 
of the American Zinc, Lead & Smelting Co., took over the Holston 
mine at Mascot, as well as other properties, sank the Mascot shaft to 
&depth of about 400 feet, and began the construction of a 1,000-ton 
concentrating plant, which was completed in the first half of 1913. 
Notes on the equipment of this mill will be found under the heading 
" Metallurgy." Development work is reported to have proved up a 
large body of zinc ore, which is free from iron and lead and conse-
quently suitable for the highest grade of spelter. An interesting 
discovery of thy year was that of zinc ore, associated with the oxi-
dized iron ores, in the old Embreeville iron mines in Washington 
County. Zinc carbonate ore has been shipped to the extent of a 
hundred carloads since the discovery of the deposits late in 1912. 

North Carolina appeared as a zinc producer for the first time, with 
an output of 142 tons of zinc. This was obtained by the concentra-
tion and separation of zinc-lead sulphide ores from the Silver Hill 
mine of Davidson County. 

OZNTRAL STATICS. 

The upper Mississippi Valley region, embracing adjacent produc-
tive areas of Wisconsin, Illinois, and Iowa, had a smaller output of 
lead concentrates than in 1911, but made a gain in the production of 
zinc concentrates. Tbe electrostatic zinc separator at Platteville, 
Wis., destroyed by fire late in 1911, has not been rebuilt, but the 
magnetic separating plant at Galena, Ill., burned at the same time, 
has been reconstructed with increased capacity. The concentration 
of the mining properties of the district into the hands of fewer inter-
ests continued •thiring the year. 

In the Kentucky-Illinois district the production of both lead and 
zinc concentrates was more than doubled over that of 1911. Lead is 
mostly produced in this district as a by-product in the concentration 
of the fluorspar ores. The large output in 1912 was a result, there-
fore, of the prosperity of the fluorspar industry, and was especially 
due to the large new mill at Rosiclaire. The zinc output was chiefly 
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of carbonate ore, but there was also a promising output of zinc-blende 
concentrates. 

The Joplin region embracing southwestern Missouri, southeastern 
Kansas, and northeLtern Ohoma, made a gain of over 10 per 
cent in the production of zinc concentrates, the total being 299,421 
ahort tons, aWcompared to 268,670 tons in 1911. This is the greatest 
output since 1909, and in point of value is the greatest in theistory 
of the district . The zinc content of the ore was 152,465 tons as 
against 187,688 tons in 1911. The gain was mostly made by Missouri, 
and in this gain the sheet-ground output and the soft-ground output 
showed about equally. The high price of zinc ore which prevailed 
during the year led to extensive operations in the sheet-ground, and 
the soft-uound mines in the vicinity of Thome station and at Ga-
lena and Badger were stimulated to energetic operations. Develop-
ment of the deeper levels at Miami. Okla., was continued and the 
territory north and east of the productive area was actively pros-
pected. 

Northern Arkansas made a slight gain in zinc production, more 
than half of which WRS the output of a single mine, the Red Cloud 
mine in the Rush Creek district. In spite of this fact the great 
activity in the shallow carbonate and silicate ore diggings in the 
vicinity of Zinc resulted in a considerable increase in the total 
number of shippers. 

WESTERN STATES. 

New Mexico produced about one-third more zinc in 1912 than in 
the 'receding year, the exact figures of the recoverable metal con-
tent ' 6,788 tons as against 5,119 tons in 1911. This zinc output 
is den from the Kelly district in Socorro County, and from 
Luna, Grant, and Santa Fe counties. In addition to tlie magnetic 
separation and wet-concentration mill of the Tri-Bullion Co., the 
new concentration mill with flotation equipment of the Ozark 
Smelting & Mining Co. was completed and put in operation in 1918, 
eo that the output for the coming year may show a considerable 
increase. 

, Colorado mines produced about 40 per cent more zinc in 1912 than 
in 1911. This was contained in carbonate ores, practically all from 
Leadville and in zinc sulphide ores from Leadville and other dis-
tricts. The output of carbonate ore at Leadville was 142,782 tons, 
averaging 29.2 per cent zinc, as compared with 83,905 tons in 1911. 
The mixed sulphide ores from Leadville and elsewhere were re-
duced to marketable zinc concentrates in roast magnetic separation 
plants at Breckenridge, Kokomo Canon City, Denver, and in 
Eagle County, and also in the eleCtrostatic separation plant at Sil-
verton. The magnetic concentration plant near the mouth of the 
Yak tunnel, at Leadville, remained idle during the year. 

In Montana the zinc production fell away over 40 per cent from 
the large production of 1911, the output being 13,459 tons as com-
pared with 21,905 tons in 1911. This was on account of the idleness 
of the Elm Orlu mine, which was one of the two largest producers 
in the State in 1911. A zinc concentration plant is now under con-
struction at Timber Butte (South Butte) to treat the ore from this 
mine. The first 500-ton unit of the new 1,000-ton concentrator of the 
Butte & Superior Co. was started up in June, 1912, and the second 
one later in the year. Additions in progress at the close nf thA v ar 
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to both the mill and the flotation plant will considerably increase the 
capacity in 1918. Prior to the completion of the new mill the ores 
from the Butte & Superior mine were treated at the Basin concen-
trator. Large increases in the zinc output of the Butte district are 
to be expected. 

Idaho made record outputs of zinc ore and concentrates in 1912 
when the production of zinc was 6,958 tons as compared to 4,170 tons 
in 1911. This increase of two-thirds was due mainly to larger ship-
ments of concentrates from the Success and Morning mines, the 
product at the latter being of the Macquisten flotation plant, th.e ca-
pacity of which was doubled during the course of the year. Other 
flotation plants are in course of erection to treat zinc middlings in 
the Cour d'Alene district. 

The zinc production of Utah was 8,534 tons in 1912, against 8,920 
tons in 1911. The Park City mining region alone produced 4,001 
tons of zinc in 1912 7  about 47 per cent of the total zinc production 
of Utah. The Tintic district was also an important zinc producer, 
for the first time in the history of the district, and yielded 22 per 
cent of the zinc or 1,855 tons in 1912. The Bingham district was a 
large producer,' but its outpa decreased from. 2,358 tons in 1911 to 
1,356 tons in 1912. Beaver, Tooele, and Juab counties also yielded 
some zinc. 

The production of zinc in Arizona nearly doubled that of 1911, 
being 4,379 tons as compared with 2,281 tons in 1911, and was derived 
mostly from Mc% have County. The larger part came from the Gol-
conda mine, which in September, 1912, was shipping at the rate of 
1,200 tons of ore and concentrates a month. The ore from the other 
producing mine was concentrated in the electrostatic separator at 
1Teedles, Cal. 

The zinc production of Nevada was four times as large as in the 
preceding year, being 6,661 tons, as compared with 1,774 tons in 1911. 
The Yelrow Pine mine was the largest producer, shipping more than 
1,000 tons of concentrates a month. The Potosi mine also had a large 
outjput. 

California made a good increase in the production of zinc, the out-
put being about 50 per cent greater than that of the previous year. 
There are but two producers, the Cerro Gordo mine

' 
 in Inyo County, 

and the Uncompahgre, in San Bernardino County. The Cerro Gordo 
mine, formerly operated as a lead mine, shipped zinc carbonate ore 
at the rate of 500 tons monthly during the greater part of the year. 

XEXICO. 

Zinc deposits are found in the Mexican States of Tamaul;pas, 
Nuevo Leon, San Luis Potosi, Coahuila, and Chihuahua, but most of 
the ore imported into the United States has come from the two last 
mentioned. 

Statistics of imports of zinc ore from Mexico based upon " consular 
invoice " or " declaration " are available as far back as 1904, as given 
on a later page. According to these returns the imports from Mexico 
were slightly less than in the preceding year, being 35,925 short 
tons, containing 14,206 tons of zinc, in 1912, as compared with 
36,847 tons, containing 14,986 tons of zinc, in 1911. • The quantities 
are smaller than in "any year since 1905, due doubtless to the civil 
conflict in Mexico. 
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Certain changes in the Mexican railway tariffs, possibly designed in 
retaliation for the United States import duty, became effective at the 
beginning of 1910. The new schedule increased the rate from the zinc 
districts of northern Mexico to the United States $1.08 per ton and 
lowered that to Gulf ports $0.27 per ton. The difference in freight 
rates added to the United States import duty led to the consignment 
of several experimental lots of zinc ore to European smelters in the 
early part of 1910, but as yet there have been no shipments on a large 
scale. 

CANADA. 

The imports of zinc ore from Canada increased from 2,539 short 
tons in 1911 to 8,015 tons in 1912, owing no doubt to the high price 
of spelter in the 'United States during the year and to the reestab-
lishment of concentration mills and railway facilities which had 
been destroyed by forest fires in 1911. 

The zinc ore produced in British Columbia now finds its way to 
the zinc smelters of the United States. In the past the output of 
these ores has not assumed great importance, but there is no doubt 
of their extended occurrence, and should commercial success attend 
the efforts at reduction the district would become an important zinc 
producer. 

A strong endeavor is being made in the Dominion of Canada to 
develop a commercially successful method of reducing the complex 
zinc ores of the Kootenay district of British Columbia. The Domin-
ion Government appropriated $50,000 for experimental work, a 
preliminary report upon which is summarized in a later section on 
metallurgy. The preliminary part of the work having been com-
pleted in the laboratories of McGill University at Montreal by Dr. 
Alfred Stansfield, experiments on a larger scale are now proceeding 
at the electrothermic zinc smelter at Nelson, British Columbia. 

AUSTRALIA.. 

The principal source of zinc in Australia is the silver-lead mines of 
Broken Hill, New South Wales. In the early days of Broken Hill 
mining the crude ore ran about 25 per cent each in lead and zinc and 
25 ounces in silver, but by 1901 the average tenor had become reduced 
to 16 per cent each of lead and zinc with 11 ounces of silver to the ton. 
At present the average tenor is probably somewhat below those 
figures. In the effort to get rid of the zinc it was heaped up in enor-
mous piles of zinc tailing's and slimes from the concentrating plants. 
and lead concentrates with 20 per cent of zinc were smelted, lead 
slags averaging 16 per cent of zinc oxide with a maximum of 20 per 
cent having been run, according to Donald Clark.1  Various leach-
ing, electrolytic, and magnetic processes were successively tried and 
finally discarded for the flotation processes which have been in prac-
tical use since 1903. This method of concentration has the advan-
tage that it can be applied to the current output of zinc tailings 
and slimes as well as to the accumulated stocks of those products. 

The importance of flotation in that country is shown in the fol-
lowing table of the production of zinc concentrates at Broken Hill by 
flotation methods for the period 1907-1912, compiled from the annual 

I Clark, Donald, Australian mining and metallurgy, Melbourne, 1904, p. 372. 
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reports of the department of mines of New South Wales. These 
concentrates are recovered from zinc middlings and tailing's, both 
from the current product and from the stored accumulations of 
bygone years of milling operations. The minor quantities of 'lead 
concenfrates recovered, as a table product from the zinc concentrates, 
are not included: 
Production of zinc concentrates at Broken Hill, New South Wales, 1910-1912, 

in long tons. 

Compluey. 	promo 
Flotation 

1910 	 1911 	 1912 

used. 	Trz.2v 	Concen- 	T 	Concen- 	Tailings Conon- 
. 	trate& 	t -.t. 	trate& 	treated. 	trate.. 

e
lig

  
l
i
g

  g
  

n, 010 is  
Hill Propristary 	 Potter 	279,160 	422,611 	319,441 	88,008 

Zino Corporation 	 Minerals 	270,537 	331,486 	345,436 	38,354 
Separa- 
tion. 

Stiloycl:adi e Corporation. 	 Ballot.. 	
B

EI 

 IR 

 6 
■ 

Minerals Separation 	 Ballot 	240,143 	106,207 
Amalrinated Zino (De Ba- 	De Bavay 	210,294 	64,016 	638,086 	147,013 

Bgroniroken BM 	 Elmore. 	33,428 	 27,218 
Broken Bill Block 10 	do 	3,300 

dared. 
Total oonoentratee yeo-    	397,866  	600,700  	418,713 

per oent. 
Average lino oontent,  	 47.2  	40.0  	47.2 

In 1908 the department of mines of New South Wales estimated the 
tonnage of stored zinc tailings and other zincky residues at 5,687,400 
long tons, containing an average of 18.6 per cent of zinc. In 1908 
the stocks of zinc tailings were estimatecl by different authorities 
to amount to about 7,000,000 tons and to contain about 1,200,000 
long tons of zinc, 850,000 tons of lead, and 40,000,000 ounces of 
silver. A correspondent of the Australian Mining Standard of April 
6, 1910, puts the stock of tailings at 6,000,000 tons, the total capacity 
of the flotation plants when present plans are completed at about 
81,000 tons weekly, and the current production of zinc tailings at 
24,000 tons weekly. At this rate of excess of consumption over cur-
rent production it would require about 16 years for the re-treatment 
plants to absorb the accumulated tailings. This estimate is contin-
gent upon the continuation in the future of the present rate of pro-
duction of the mines. 

The subjoined table compiled from the annual reports of the de-
partment of mines of New South Wales shows the quantity and zinc 
content of zinc concentrates exported from New South Wales from 
1904 to 1912: 
Deports of zinc (apelter and concentrates) from New South Wales, 1904-1912, 

in short tons. 

Yesr. 	 Year. Conoen- 	Zino con- 	 Conon- Zino con- 
trate& 	tent. 	 trates. 	tent. 

1904 	64,514 	24,996 	1909 	 , 

I 11111  
I O

ita:  

1906 	116,966 	34,313 	1910 	 1 
1906 	114,084 	37,438 	1911 	  

1 d 

1907 	264,601 	85,842 	1912 	 1 
1908 	309,044 	127,516 
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The following extract from a recent authoritative volume 1  describ-
inf the flotation concentration of ores in Australia is interesting in 
this connection: 

There still remains untreated eufilcient material to keep the present plants 
going until 1919, when the accumulated tailing should be exhausted. It is evi-
dent that the 1904 estimates of tonnage available were far short of the truth. 
It is not probable that there will be any further great increase in the annual 
production of zinc concentrate at Broken Hill. It seems more probable that 
the pinnacle of tonnage was reached in 1910, and that the production will de-
crease from now on until the accumulated tailing li finished. There should be 
no large-drop in the total tonnage produced, because the Zinc Corporation, the 
Amalgamated Zinc, and the Broken Hill Proprietary have reserves of tailing 
that will last for several years to come. One large plant last year matted oper-
ating, but its place was taken by two smaller ones. A eteady, slow decrease in 
production may be expected, because most of these companies during their early 
struggles with the vagaries of the processes used their best material to make 
ends meet. They will probably make as much money out of their lower-grade 
material as they did out of the higher-grade material. When these immense 
piles are exhausted, which can be definitely predicted for 1919 or before, there 
will be a sudden drop in the zinc production of Broken Hill which should con-
siderably disturb the world's zinc market The present production of Broken 
Hill represents just about 20 per cent of the total world's production. It Is a 
remarkable fact that this enormous increase in the production of a district 
which seven years ago produced practically no zinc has caused very little dis-
turbance of the price. This was dne to the fact that the high-grade Broken 
Hill zinc concentrate took the place of low-grade ores from many places in the 
world outside of the United States, and these latter low-grade mines simply 
ceased production because the low-grade material could not compete with the 
high-grade at the same metal price. 

The material treated by these processes at Broken Hill is of comparatively 
high grade, averaging at present close to 18 per cent zinc, 6 per cent lead, and 
7.5 ounces silver per long ton. In spite of these good assays the profits are not 
fabulous. After charging working cost, royalty to process owners, smelters' 
charges, and management, there is left, on an average, close to 12 shillings per 
ton treated. In the case of some of the companies this is further decreased by 
the prices paid to the mining companies for the tailing. The average price for 
all the tailing and slime sold by the mining companies to the treatment com-
panies averages about 6 shillings per ton, leaving, on an average, not over 8 
lelillinRS per ton profit to the treatment companies when zinc I. £23 per ton 
[5 cents per pound]. These are not the actual results of any one company, but 
are a fair average of the whole. Some of the companies increase this profit in 
favorable cases by anything up to 4 shillings per ton by the re-treatment of the 
flotation concentrate, by means of which re-treatment a good lead concentrate is 
taken out of the flotation concentrate. This lead concentrate represents about 
50 per cent of the lead in the flotation concentrate. These figuree mean that if 
the price of zinc dropped to £20 per ton the flotation planta would have W close 
down or elite reduce the working cost or economize in some other quarter. 

METALLURGY. 

CONCENTRATION. 

PROGRESS OF FLOTATION CONCENTRATION IN THE UNITED STATES. 

A brief description of various ore flotation processes was given in 
Part I of Mineral Resources for 1908 (pp. 251-256), and to that 
summary the reader is referred for further information. Since that , 
time, however, various improvements have been made in the different 

1  Hoover, Theodore J., Concentrating ores by flotation: MIL Mag., London, pp. 101— 
182. 1912. 

EPA7-001880 



ZINO. 	 393 

processes:  and new processes have been invented. Most of these, to-
gether with the Froment, Potter, Delprat, Cattermole and Sulman, 
.Picard & Ballot, and other processes have been acquired by the Min-
erals Separation Co. (Ltd.), and that company has recently been 
merged with the De Bavay Sulphide Process Co., thereby acquiring 
the rights to the patents of the latter company outside of Australia. 
The American rights of the Minerals Separation Co. are handled by 
the Minerals Separation Co. of America. 

The complex nature of the zinc ores of the Butte district has made 
their successful concentration very difficult. The Butte & Superior 
Co., after adequate tests, installed the Hyde flotation process in the 
new concentrating plant erected at the mine during 1912. The essen-
tials of the process as given herewith are furnied by the patent 
specifications (II. S. patent No. 922085) : 

The pulp is mixed with acid before thickening in a tank. It has been found 
that adding the acid in advance cuts down the amount required and promotes 
the settlement of colloidal material, which may be further aided, if neceseary, by 
adding copperas, alum, or some other coagulant. From the thickener the pulp 
is pumped to the first-treatment tank, where oil is added and the entire mass 
agitated. A float concentrate is then taken off, and the gangue goes to the 
second-treatment tank, where the process is repeated, and thence to the third-
treatment tank, where the pulp la agitated and a third concentrate taken off. 
From this tank the gangue is discharged as a final tailing. 

There is considerable silica mixed with the first concentrates, so they are all 
recleaned in a second device, the concentrates from which are the final product, 
while the tailing is all sent back through the system again. . 

The results of operation of the process are given in the Engineering 
and Mining Journal,1  from which are abstracted the followmg notes 
regarding the concentration plant. The plant consists of two units, 
each of 500 tons' capacity and each equipped with crushin .lant, 
jigs, hydraulic classifiers, a slime plant for oil flotation, and " ilfley 
tables

' 
 which are used only to separate the lead from the zinc. The 

ore is first reduced by rolls to six mesh, and after jigging the tailings 
are reground to 40 mesh and the tailings from the fine jigs ground to 
100 mesh and treated by oil flotation. The pulp is thickened to three 
parts water and one part ore and is mixed with a small quantity of 
oil and sulphuric acid and agitated. 

The Minerals Separation Co. filed suit for infringement of patents 
controlled by that company against James H. Hyde and the Butte & 
Superior Co. On July 29, 1918, a decision was handed down in favor 
of the plaintiff. It is understood the case will be appealed to a higher 
court. 

It is reported that contracts have been made for the installation 
of the Minerals Separation Co.'s process at the new Elm Orlu mill 
now under construction at Timber Butte (South Butte), Mont. This 
process is also being installed in one unit of the large Inspiration 
Consolidated mill in Arizona and in the mill of the Tennessee Copper 
Co.,_ at Ducktown, Tenn. 

The Macquisten flotation plant installed in 1910 at the Morning 
mill of the Federal Mining & Smelting Co., at Mullen, Idaho, to 
treat zinc-barite-siderite middlings from the tables and vanners has 
been doubled in capacity. Originally consisting of 120 Macquisten 

Eng. and Mtn. Jour., vol. 98, June 1, 1912, p. 1068. 
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tubes, a second unitt  to utilize 128 tubes, was begun near the close 
of the year, and this when completed will mo -re than double the 
capacity oethe plant and enable it to handle 200 tons of feed per 
day. 

A concentration plant of 40 tons' capacity was constructed near 
Park City, Utah, to re-treat tailings from that district to recover 
their lead and zinc content. Wilfley tables and Macquisten flotation 
tubes were installed. 

The successful operation of the Macquisten process at the Morning 
mill led to experimental installations of other flotation processes in 
the Cceur d'Alene district, and as a result flotation plants using a 
hot acid process, said to be a modification of the Delprat process .are 
being installed at the Green Hill and at the Hercules mills. Sillier 
processes are being tried out at other mines in the district where the 
presence of zinc has long been a difficulty. At present a sort of con-
twt is on between the tube and the tank flotation processes, the former 
costing more to install, the latter being less permanent. 

WET CONCENTRATION. 

The American Zinc Co. of Tennessee constructed a 1,000-ton mill, 
which started up in June, 1918, at Mascot, Tenn As this is one of 

• the largest and most modern zinc mills, a brief description of it will 
be given. The beadframe, power house crusher house, jig room, 
and table house are all separate, except hist the crusher house and 
jig room adjoin. The buildings have concrete foundations steel 
superstructure, and are covered with galvanized iron. The ma-
chinery is electrically group driven. Th-e electrical machinery con-
sists of two 1,200-kilowatt generators, one 200-kilowatt generator, and 
10 motors ranging from Kto 150 horsepower. From the headgame 
the ore is delivered to a gyratory crusher, which reduces it to 4 inches, 
thence by belt • conveyor to the crusher house and jig room, both 
equipped with machinery of the straight Joplin type, with the excep-
tion of a single bull jig. Either side of the crusher house and the 
jig room may be operated independently of the other. The fines from 
the jig room go to the two-story table house, each floor of which 
is equipped with two Skinner classifiers, three Wilfley tables, six 
James slime tablek dewaterers, settling cones, and slime tanks. The 
tailings from the jigs consist of finely crushed dolomitic limestone, 
and these are sold for road metal and railway ballast. The dolomitic 
dimes from the tables have a growing market for fertilizer for al-
falfa fields. 

SMELTING. 

ZLECTROTHERMIO ZINC sznairtwo. 

The experimental work authorized by the Government of the 
Dominion of Canada in the hope of finding a reduction process for 
the complex zinc sulphide ores of British Columbia has proceeded 
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at McGill University, Montreal, under the direction of Dr. Alfred 
Stansfield. A preliminary report by' W. R. Ingalls, the consulting 
engineer, may be abstracted as follows: 1  

A large number of experiments have been made with several forms of fnr-
name, certain of which have been of rather elaborate construction, and with a 
variety of raw materiaL 

Our early experiments were directed chiefly toward a discovery of the Metal-
lurgical conditions that have heretofore prevented a satisfactory condenaation 
of zinc as molten spelter. While I can not say that these experiments have 
afforded us a complete explanation of these conditions, they have taught us a 
good deal, but in spite of the knowledge acquired we have been so far unable 
to master the difficulties. 

We have, indeed, produced some small quantities of spelter, and in certain 
experiments have condensed a fairly large proportion as molten metal, but we 
have not yet been able to do that at will. 

Our experiments have thrown light upon the principles of furnace design and 
have led us to condemn several types that we have tried. Our work has indi-
cated that in order to achieve any material improvement over the ordinary 
practice of zinc smelting it is necessary to abandon certain features of the 
latter and contemplate continuous charging of the ore and reduction material 
and discharging the residuum without interfering with the process of distilla-
tion. These conditions introduce a multitude of preplexing difficulties that can 
be worked out only by tedious experimentation. 

The preliminary laboratory experiments have been completed and 
experiments on a commercial scale are now under way at Nelson, 
British Columbia, using the experimental electrothermic smelter, 
formerly operated by the Canada Zinc Ca 

In a paper read before the Canadian Mining Institute, March 8, 
1912, Mr. Ingalls advancffl the rather pessimistic conclusion that 
electrothermic zinc smelting has no future, except under special 
conditions of extraordinarily cheap power, etc., until the crucial point 
has been accomplished of reducing and &stilling the zinc and con-
densing commercial proportions of the latter as spelter. 

On the other hand, Dr. Joseph W. Richards,' in a description of 
the Johnson electric zinc furnace, says that in usual retort practice 
20 to 30 per cent of the zinc distilled is caught as zinc dust and must 
be recharged, and that Johnson obtained better results than these in 
the condenser attached to his 25-kilowatt experimental electric fur-
nace. However, Ingalls says that in good retort practice the pro-
portion of zinc dust formed varies from 5 to 10 per cent of the total 
zinc distilled over. 

ITIMM EINZLTERS. 

The following table gives the zinc-smelting capacity of the United 
States as determined by a recent canvass. Those plants which have 
an "A" in the column headed "Acid plant " operate sulphuric-acid 
plants, either at the smelter or elsewhere as indicated in the footnotes. 

1  Canadian Min. ;Tour., Oct, 15, 1911, pi). 888-889. 
▪ Trans. Am. Electrockem. Soc., vol. 19, 1911, pp. 311-318. 
• Ingalls, W. R., Metallurgy a zinc and cadmium, New York, 1908, p. 205. 
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List of active sino smelters in the United States, showing capacity in 191t, by 
companies and States. 

Compeny and State. Location. ADM 
plant. 

Retorts at 
ohne (41912. 

Uk  
COLOZADO. 

Chiliad State. Zino Co. 	  Pueb/o 	  

ILLINOIS. 

&maim Zit*: CO. Pf Illinois 	  Hillsboro 	 A 2,4011 
Wain:val* Zire, 

 
it 	Co 	  Collinsville. 	 

3 
-.4 

Grealq .  Saktog* ii.t Co 	  East St Louis. 	 2,800 
ilegishe Ian* 	  Denville 	 A 1,100 

ins) C 4 . 	  PIM 	 A 
Ktiglawava At liwiet Moo Co.   	In Sall*. 	 A ell 
Bli***1 MO Zia* Os 	 DUe 	  A VW 
Nellohel UnO.C.o. 	

 
A. 

li.4140.0 lAtivi.se 4int. & Aeld Co 	  
kndov*i. Urn Co 	  

	

illsboro 	 

	

SendoveL 	 
A 

TOW. 	  

tames. 

kmarioan Zino, Lead & Smelting Co 	
Fro   	

12, fiat 

OOOOOO ••••••• 

Do 	  i, re  rti g 
Minute Zino Co 	  Chanute 	 
Bsips Zino Co 	  Cberryvale 	 
()slushy Wag & Smelting Co 	. 	 
rams Doc Co   	

Neodesha 	 
Altoona 	 

Do 	  Ger 	  
Do.   	 La Harps  	 675 

Pittsburg Zino Co  	 Pittsimrg 	 
Prime Western Spatter Co  	 Gas . 	  

Total 	  

sennousit 

20, 812 

&dor Zino Co 	 • 	 St. Leek 	 2,000 	  
Nevada Zille Co 	 OOOO ..—.. Nevada  	 673 	  

Total    	 2,873 	  

OlL&BOILA.. 

	  Bartlesville   	

wr.spivt.e. 

ilarileevfile Zlno Co 	 
Do 	  ezzara Smelling Co 	  

 Co 	  

	 Collinsville 	 
Bartlesville 	 
	do 	  

Pubs Fuel & Manufacturing Co 	  Collinsville. 	 

Total    	 27,416 	  
11111111111111111M1=111.-=10=4=471% 

PltitXtritAtillta. 

New Amy Zhso Co. (of Pennsylvania) 	 Palmoton   	 8,772 	  

Wan VISGEKLA. 

3arkabwg Zino Co  	Clarksburg   	 2,734 	  
Daniel 	rnfeal Co 	.   	do  	A • 6,700 	  

Do  	 Meadowbrook. A e 6,912 	 

Total  	 11,401 	  

Total for all States  	 107,90 	13, 003 

•The National Zino Co. has rino-roastMg furnaoos at Argentine, Kans., where the sulphur pais are 
utilised In an acid plant, the roasted oonce3stretes being shipped to the smelter at ElprM041, Hl. 

Idle in 1912. 
•The Granalli Chemical Co. operates acid plants in connection with its lino-roasting imams at Ores-

NW, lnd., Cleveland, Ohio, and Newcastle, Pa., the roasted sine concentrates being shipped to the 
ismeitars at Clarksburg and Messicestwook, W. Va. 

FrOrli the 107 7948 PetOrtS liSted above as in existence at the close 
of 1912 there should be subtracted 8,548 retorts at _plants either idle 
during the year, or just completed at the close of the year, or en- 
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5ai in smelting secondary material, leaving 99,400 retorts as active 
ufng the latter pert of the year. At an average of 41 tons of 

spetter per annum for each retort, working upon 60 per cent con-
centrates, this would give 395,728 tons as the active smelting capaciV 
at the close of the year. On considering the quantity of low-grade 
ore smelted and the output for the year, 338,806 tons, it may be seen 
that the smelting capacity must have been crowded during the latter 
part of the year. 

SMELTER CHANGES. 

The Robert Lanyon Zinc & Acid Co. completed a smelter at Hills-
boro, Ill., late in the year, which started up in 1913. It is equipped 
with 1,600 retorts and a plant for converting the roaster fumes into 
sulphuric acid. The company controls sufficient coal land to insure 
an adequate fuel supply. 

The American Zinc Co. of Illinois, a subsidiary company of the 
American Zinc, Lead & Smelting Co., is building a new smelter and 
acid plant, also at Hillsboro, Ill. The first unit of 1,600 retorts 
started up late in 1912 and an additional 2,400 retorts will be added 
in 1913. 

Hegeler Bros. are building, to be finished in 1913, an addition of 
1,800 retorts, which will exactly double the capacity of their smelter 
at Danville, Ul. The acid plant will be correspondingly enlarpd. 

The Matthiesson & Hegeler Zinc Co. is building an addition of 
one block of 876 retorts With additional acid capacity also. 

The Granby Mining & Smelting Co. is constructing a smelter, 
with 2,880 retorts and an acid plant, at East St. Louis, Ill. It is 
expected to be ready for operation late in 1913. 

The Mineral Point Zinc Co. is building an addition to its smelter 
at Depue, Ill., which will more than double the capacity. The ad-
dition in 1913 of 4,560 retorts to the 4,520 retorts already in opera-
tion will give a total of 9,080 retorts in one plant, the largest zinc 
smelter in the United States. The completion of this addition and 
of the additions under construction at other plants, together with 
the new plant at Hillsboro and the new Granby plant at East St. 
Louis, will give Illinois a total of $37,666 retorts, as against 80,188 
retorts now active in Kansas. 

It is authoritatively announced that the American Metal Co. I4td.) 
has formed a subsidiary company known as the American Zinc & 
Chemical Co., to build a large modern zinc smelter and acid plant 
at Langeloth, a town to be built near Burgettstown, Pa., about 25 
miles west of Pittsburgh. An extensive tract underlain with the 
Pittsburgh coal seam has been purchased. The contract for struc-
tural steel is reported to have been let. 

TRADE CONDITIONS. 

WORLD'S PRODUCTION. 

The world's production of speller in 1912 was again the largest in 
history, exceeding that of the record output of 1911 by 83,984 tons, 
or 8.5 per cent. The greatest increase was contributed by the United 
States, which exceeded its production of 1911 by 52,280 tons, or 18.2 
per cent. Germany made a gain of 22,786 tons, or 8.8 per cent. 
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BY R. L. BABTLWIT 

The total production of primary spelter by ore-smelters in 1913 was 
346,676 short tons. There was also produced about 50,000 tons of 
secondary spelter, this being produced from such sources as drosses, 
skimmings, and old metals. This latter figure is given in round numbers, 
as owing to the difficulty of securing complete data, the exact amount 
cannot be ascertained. 

As usual, Missouri had the largest output, even though the output 
showed a decrease of 20,000 tons from 1912. Colorado was next with 
a slight increase over the preceding year, and Montana was third, with a 
gain in .spelter production of over 150 per cent. Good gains were also 
made by New Jersey and Oklahoma. 

While the total production of spelter shows a gain over 1912, the profits 
to the zinc industry were much less, owing to the much lower prices pre-
vailing during the year. The year 1913 opened with a falling market, and 
the decline in price continued until June, at which time there was a slight 
rally, but it was short lived, for with the passage of the tariff bill, another 
decline set in. 

The reason for the increase in spelter production in 1913 over 1912, 
is that the high prices prevailing in the former year stimulated zinc min-
ing, and owing to what may be termed the " inertia" of mining, heavy 
production continued for a considerable time after the decline from the 
high prices which had furnished the stimulus. 

It is probable that a much larger stock of concentrates was held by the 
mining companies at the end of 1913 than at the end of 1912, and for 
this reason the actual increase in production should probably be more than 
is estimated. 

Calamine ores were in strong demand by smelters, owing to the in-
creasing cost of natural gas, and as low as 18 per cent. ores were accepted. 

In spite of the low prices, Montana more than doubled its production, 
and in view of this increasing competition from the West, which seems able 
to produce profitably at prices at which many older eastern districts can-
not meet their payroll, the outlook for the latter is somewhat gloomy. 
Another disquieting feature is that the present tariff has made possible 
importations of cheaper ore, so soon as Mexico shall have settled to a 
point where mining can be resumed with safety. 

778 
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EXPORTS OF ZINC ORE AND ZINC OXIDE FROM THE UNITED STATES, (a) 

year.  
Ore. Oxide. 

Short tons. Value. Value p* ten. Short tons. Value. Value per San. 

1899.... 28.221 410::044 P16.90 5,343 $366,698 $68.61 
1900.... 42,062 20.98 5.656 496,380 87.75 
1901.... 44,146 1:1414:04 26.45 4261 393.269 86.22 
1902.... 65,733 A404 26.00 5,358 433,722 80,93 
1903.... 39,411 25.04 7,215 578.215 80.14 
1904.... 35,911 IAA:18Z? 26.22 8,17 628,494 77.05 
1005.... 30,946 144fKl5l 27.41 11,280 810,203 71.83 
1906.... 27,720 73414:440 26.45 15.678 1,149,297 78.78 
1907.... 20,352 570::400 28.47 13.256 1,069,924 80.71 
1908.... 26.108 877.:748 33.60 12,008 845,070 70.37 
1909.... 12.456 412Al2 33.10 14,846 1,026,377 69.14 
1910.... 19.711 04,0,40 82.95 13,166 943,968 71.69 
1211.... 18,281 642.364 44.12 14,618 1,061,311 71.92 
1912.... 23,349 82Z4.,90 36.30 17.064 1,247.702 73.12 
1913.... 17,712 35.68 14,466 1.136.257 78.65 

114 (a) In addition to the exports of ore, 15,887 short tons of sine dross (galvanisers waste) were ex-
ported in 1906, 9593 short tons in 1907, 8405 short tans in 1908. 7069 short tons in 1909. 4728 short 
tan* in 1910, 4246 tons in 1911, 206 tons in 1912, and 28 tons in 1913. 

EXPORTS OF DOMESTIC SPELTER FROM THE UNITED STATES. (a) 

Year. 

Plates, Sheets, Pigs and Bora. Wares, 

Total Value. 
Short Tons. 	Value. Value. 

10,499 $1,033,959 $138.186 $1,124,188 
1899 ... 	. VA, .. A . 	..... 6,755 742,521 143,233 1,972.295 
1900 	  22,411 2.217,968 99.288 2412451 

........ 3,390 228,906 82,046 210,962 
1902.     4. 3,237 300,557 114,197 414,754 
1903 	  1,521 163,379 71,364 2344733 
1904 	 .. 10,073 1,004,490 117,957 1,212,447 
1905 	  5216 682,264 159,905 842,249 
1906  	 4,670 683,526 204,260 787,795 
1907 	  663 76,526 186.283 261.397 
1908 	. 2,640 260.254 88.485 338,739 
1909 	  2,566 263.010 69,751 832.761 
1910 	  3,990 426,560 101,336 527,896 
1911 	  • 6,872 810,099 134,518 944,617 
1912 	  6.634 864,292 140.027 1,004.819 
191$ 	  7,782 955,667 145,984 1,101,651 

(a) There is aos comparatively insignificant re-export of foreign-made spotter and sine wares, 

IMPORTS Of ZINC AND ZINC OXIDE INTO THE UNITED STATES. 
(In pounds.) 

Year. 

Sheets, Blocks, Pigs and Old. 

Manufaetures. Total Value. 

Oxide. 

Amount. Value, Dry. In OM 

1808.. 
1899.. 
1900.. 
1001.. 
1902.. 
1903.. 
1904.. 
1905.. 
1900_ 
1907.. 
1908.. 
1909.. 
1910.. 
1911.. 
1912.. 
012.. 

2,742,367 
2,985.483 
2.013,196 

776.881 
1,238.091 

720,614 
033,474 

1,042,021 
4,407,481 
3.555,890 
1,762227 

19,340,020 
6,904,389 
3,275,340 

22,220281 
12,199,267 

$109.824 
151.956 
97,772 
30,920 
46,713 
30,900 
44,326 
51,052 

253.310 
210.322 

85,886 
826,588 
289,689 
170.534 

1,280.426 
560,706 

$13.448 
14,800 
36,836 
42.643 
87,191 
18,938 
11,018 
12,390 
17,385 
18,282 
7,474 

19,176 
27,475 

124,983 
293.089 
62,256 

$123.072 
166,756 
134,608 
73,563 
83,904 
40,838 
56,244 
63.443 

270,895 
226,604 
83.359 

545 .764  
317,164 
296,617 

1 ,573.515  
(b) 722,062 

,4..3 ,13,2341 
2.oaa,7#9 
2.218,*4.23 
3,..190,126 
2421 NM 
$,457,242 
245.24,261 
V4224,362 
4,1-61,426 
119211,8121 
4253,101 
6,112,:4,24 
6,MA0 

12462614216 
(W5.2762162 

.6...6fies IsiS 

27,050 
41,599 
38,706 

128.198 
163.081 
166.034 
224,244 
842,944 
292,538 
363.418 
210,166 
585,024 
836,257 

984,150 

tel Both dry and in oil. 
(b) Zino dust to the amount of 4,382,470 lb., valued at $227,585, was also imported to 1013. 
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SerlITZII STATISTICS FOR 1913 1  

W. R. Ingalls.-Revised and complete statistics of the zinc industry 
in the United States show a total production of spelter by ore-smelters 
in 1913 of 358,262 tons, of which about 8764 tons were derived from gal-
vanizers' dross, skimmings, scrap, etc., and the remainder from ore. The 
production from dross, scrap, etc., was 7447 tons in 1912, 9030 tons in 1911 
and 7793 tons in 1910. These data do not include the production of 
spelter by concerns which treat dross and scrap only, whose output 
amounts to about 16,000 tons per annum 

PRODUCTION OF WELTER IN THE UNITED STATES. 
BY ORE SMELTERS. 

: 
States. 	I 1905. 	1906. 1 1907. 1908. 1900. 	11910.(c) 1911.(c) 1912. (e)11913.(e) 

Colorado 	  6,599 6,2601 	5200, 3,079 6,115 6,584 7,477 8,860! 	8.637 
[nisei. (a) 	 45,357 48.2381 56,103 60,244 75,229 79,670 88,681 94,902 111,151 
KAIIMILS 	  
M imouri 	  

114.948 
11,800 

129,741 
11,088 

133.561 
11,594 

99,136 
10.196 

103.390 
8,418 

105,697 
6,485 

1 1 ,,, 'vs  
j aw.'"' 

111.701  85.147  

Oklahoma    	5,094 14,867 28.840 $4,760 46,333 76,837 83,30 
South and East (6) . . . 23,044 30,167 38,060 32,989 44,470 43,989 47,172 56,278 69,687 

Total tons of 20001b.. 201.748 225,494 249,612 210411 266.483 277,065 295,836 848.838 358,262 
Total tons of 22401b.. 180,132 201,343 222.868 187,776 237,913 247,364 264,139 311,264 319,875 
Total =Ark tons. ... 183,014 206,648 226,398 190,933 241,730 251,348 268,378 316,368 325,102 

(a) Up to 1903, inclusive, Includes also the produotion of Indiana. (b) New Jersey, Pennsylvania 
and Viminia, end (sines 1903) West Virginia, (c)  Prom Rog. and Min.Journ. 

BY DROSS AND SCRAP SMELTERS 

1910 
	

1911 	1912 	1913 

11,350 	(a) 13,500 	(a) 15,000 	, (a) 18,000 

Total Production of Zinc 

1911 
	

1912 
	

1913 1910 

Ore maskers   	 277.065 295,836 348,638 358,252 
Dross smelters (a)   	 11,350 13,500 15,000 16,000 

Total' 	  288,415 309,336 363,638 374,262 

(n) Eatimated. 

The amount of the recovered spelter that should properly be counted 
statistically is uncertain. A good deal of scrap zinc is remelted in the 
manufacturing plants where it is made, e.g., in every rolling mill, and 
such remelted zinc should not, of course, appear in any statistical 

I Hag. Miss. Jour. 
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State 1910 (s) 1911 (a) 

AHsona 	  7,568 6.896 
Arkansan 	  190 880 
California 	  (d) 3.754 
Colorado 	  77,065 158,528 
Idaho  	10,248 9,687 
Kentucky  	 179 576 
Missouri-Kansas 	  289.913 268.500 
Montana   	 38,514 86,593 
Nevada 	  4.915 5,866 
New Mexico   	 15,959 10.184 
Oklahoma 	  1,640 8,750 
Tennessee   	 2,775 3.439 
Utah 	  27,318 19,933 
Wisconain (b) 	  51,383 71.586 
Others   	 48,905 44,896 

Totals 	  689,572 669,805 
Meshy, 	  29.198 28.596 
Canada 	  11.795 2.368 

Grand total' (e) 	  610,566 700,287 

1912 (a) 	1913 

11.937 9.347 
1,667 1.500 
6.839 6,796 

212,423 220,166 
19,482 31.835 

947 441 
289,177 280.000 
34,034 91.257 
20,654 22,313 
25,889 14,593 
4,825 23.500 
6.638 8,297 

24.539 27,073 
90.763 89,662 
56,009 57.241 

805,109 884,021 
29.438 19,985 
9.707 8,012 

844,252 909,998 

1 
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enumeration. On the other hand certain smelters buy and re-distill and 
subsequently sell as spelter, often of excellent quality, what was dis-
tinctly a waste product. This is obviously an addition to the new 
supply of spelter and should be recognized just as is that which the ore 
smelters recover from dross, skimmings, etc. 

RECEIPTS OF ZINC ORE. 

(In tona et ZI)00 lb. This table include. the recipts of ore by the molter. only and does not include 
the production of ore exported or what was taken by the manufacturers of sine oxide.) 

(a) Smelters' reoeipte: reports mining from three small =eaten. (b)' Including Illinois and Iowa. 
(e) In addition to the ore reported from Canada and Mazieo, sine smelters received a few thoumand 
tons from Europe and Esatern Siberia in 1918. (d) Included In " 0 there." 

Of the total spelter production of the ore smelters in 1911, concerns 
using coal as fuel produced 119,989 tons, or about 40 per cent. of the total. 
In 1912 they produced 134,077 tons, which was only about 38 per cent, of 
the total. In 1913, their production as 231,346, or about 60 per cent. of 
the total. 

In addition to the spelter production there was an output of 423 tons of 
commercial zinc dust in 1913, against 492 tons in 1912 and 254 tons in 
1911. Two smelters are engaged in this business. The importations of 
zinc dust were about 2200 tons, against 2400 tons in 1912 and 1713 tons 
in 1911. . 

In 1910 there were produced 3398 tons of spelter in bond. In 1911 
the production in this way was 9598 tons, in 1912 it was 10,879 tons, and in 
1913, it was 5904 tons. The exports of bonded spelter are stated in an 
accompanying table. 

EPA7-001890 



Illinois 	  
Ranses-bibwouri... . ..... 
Oklahoma 	  
Others (a) 	 

Totals 	  

27,924 
22,006 
21.430 
20,733 

92,083 

28.513 
23,320 
21.340 
20,163 

94,336 

38,113 
19,204 
18.302 
19,238 

83,062 

28.986 
20.127 
21.468 
18,211 

88.782 

	

1910. 	1 	1911. 

	I
• 

	

100,791 	11.5,3i0 .  

	

202,000 	262,192 

1912. 	1913. 

287.206 364,741 
127.666 143,138 
262,566 306,167 

Ors received 	  
%miter produeed 
Sulphuric acid produced. basis 60'. .... 	 
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'WELTER PRODUCTION IN 1913 BY QUARTERS. 
(Report@ of Ore Smelters Only.) 

(In tone of WOO lb.) 

District. 	 I. 	 IV. 

(n) With tbe exception of ass plant in Colorado these are all Eastern works. 

There was a large increase in zinc-ore production in 1913, which in 
part was due, no doubt, to the stimulus of the high prices prevailing in 
the early part of the year, but even allowing for that, the increase was so 
large that it must cause a reconsideration of previously held ideas re-
specting a shortage of zinc ore. There was a large increase in the out-
put of Butte, Mont., where milling difficulties were solved. Idaho and 
Oklahoma exhibitod noteworthy gains. In Tennessee, where an im-
portant new mine was developed, there was only a small gain. Rather 
surprising was the falling off in New Mexico, where the successful milling 
of the Magdalena ore was supposed to have become an accomplished 
fact. Joplin, Leadville and the Wisconsin districts about held their own. 

The statistics of zinc-ore production are based in the main upon re-
ports from various smelters respecting the quantity of ore received by 
them and its origin. There are some discrepancies between the figures 
thus compiled and figures reported in other ways. Thus, the production 
of the Butte & Superior Co. was reported at about 103,000 tons, while the 
smeltels reported receiving only 91,257 tons from Montana. Mr. Ken-
nedy's figures for Wisconsin showed a great falling off in output in that 
state in 1913, but the smelters' figures show about the same total of ore 
received in 1913 as in the previous year. 

In 1913, there were eight zinc smelters who produced sulphuric acid 
from blende, the Robert Lanyon Zinc & Acid Co. being an addition to 
the list. The statistics of the works of this class for the last 3 years are 
as follows: 

STATISTICS OF SPELTER-SULPEURIC ACID WORK& 
(In tons of 2000 lb.) 
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As in the previous year the smelters who make sulphuric acid drew 
their main ore supply from the Joplin district and Wisconsin, but it is 
noteworthy that some of these smelters now use a good deal of Western 
ore. In 1911 they received 107,995 tons of blende from the Joplin district 
and 71,168 tons from Wisconsin. In 1912 they obtained 117,806 tons 
from Joplin and 87,676 tons from Wisconsin. In 1913 they obtained 
159,540 tons from the Joplin district and 84,495 tons from the Wisconsin 
district. Oklahoma and Kansas are reckoned with the Joplin district. 

The total stock of spelter at smelters' works at the end of 1913 was 
40,115 tons, against 4264 at the end of 1912, 9323 at the end of 1911 
and 23,000 tons at the end of 1910.. The deliveries into consumption 
are computed in the accompanying table. 

DELIVERIES INTO CONSUMPTION. 

1910. 1911.. 1912. 1913. 

Stook, Jan. 1 	  11,500 23,000 9,823 4.284 
Production 	  288,415 309,336 363,638 374,282 
Imports 	  3,452 1,637 11,116 6,100 

Totals 	  303,367 333,973 384,076 384,626 

Exports, domestic 	 1 	3.989 8,872 6,634 7,782 
Exports, foreign. 	........... 	... 	.. 	I 	4.468 11.270 8,700 
Stook, Dec. 31   	 23,000 9,323 4,954 40,115 
Deliveries 	  

1 
271,892 316,508 364,488 

The stock of spelter at the end of 1913 was the largest of which we have 
record. Deliveries are computed by difference between (a) stocks, plus 
production, plus imports, and (b) exports plus stocks, but the experiences 
of 1912-13 show how futile it is to attempt to compute consumption in 
that way, and how important a part is played by the stocks in the yards 
of galvanizers and brass makers, the invisible supply. At the end of 
1912 that invisible supply was large, no doubt; at the end of 1913 it was 
believed to be small. However, that was only surmise and the subsequent 
history of the market throws doubt upon it. Included in the stock re-
ported at the end of 1913 was 615 tons of bonded spelter. 

Another point that deserves note is the increasing production of spel-
ter from dross and the decreasing exports of that material. In 1911 the 
exportation was 4246 tons; in 1912 it was 205 tons; and in 1913 it was only 
28 tons. We estimate the product redistilled from dross, skimmings, 
etc. (by works treating this material only) at 13,500 tons in 1911, 15,000 
tons in 1912, and 16,000 tons in 1913, and probably these figures are 
underestimates rather than overestimates. In taking a statistical view, 
this spelter must be added to the spelter obtained otherwise, it being 
sold in the same way and being just as good, and indeed often better than 
some of the virgin spelter. 

a 
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50,244 67,653 73.038 83.180 
99,298 108,299 105,697 98.413 
14.864 28,782 34,760 46,315 
46,018 66.026 55,689 58,088 

310.424 255,760 269,184 main 

Kamm 	  
Oklahoma 	  
Other States 	 

Total 	  

88,397 
101,104 
76,926 
72,380 

106.654 
74,106 
83,214 
82.702 

$38.806 345,676 

784 	 MINERAL INDUSTRY 

'The following tables compiled by C. E. Siebenthal and published by 
the United States Geologkal Survey, are as authentic as can be obtained, 
and give the production of primary and secondary spelter in United States, 
World's production of spelter, consumption of primary spelter in United 
States, as well as exports and imports of zinc ore. 

PRODUCTION OF !WELTER IN 1913. 
(In tons of 3000 lb.) 

I Change in 1913. 

1912. 1913. 
1 	Quantity. Percentage. 

Production of primary molter in ths United 
states 	  

4  kl  
I
 1! 

346,676 + 7,670 2.3 

Consumption of primary welter in the 
United States  	 295.370 — 44.971 13.2 

Production of speller in the world 	 1.103.359 + 33,314 3 . 1 
raignvt . 

PRODUCTION OF PRIMARY SPELTERI IN THE UNITED STATES, 1908-1913. 
(In Tons of 3000 lb.) e• Appretioned Amording to Bourse of Ors. 

I 1908. 	1909. 	1910. 	1911. 

152 2.832 2.594 2,336 
2,002 135 386 885 

27 	 1,099 
' 	24.885 20.121 23,238 42,233 

581 901 3,454 3,180 
298 675 1,551 2.884 
516 	 40 	 

8.628 
341 

9,185 
22 

10,220 
sP 

6.843 
205 

123.655 140.676 140,652 127,540 
900 4,725 12,408 22.115 
398 825 1.316 1,595 

6.926 16.035 20.217 15.138 
134 3,951 4.911 3.778 

2,236 3,008 2,297 2,247 
341 695 995 1,000 

382 
910' 

5,960 
as 7.221 

1.168 
7,004 

228 
12 

17,538 30,381 19,753 31,809 

190,740 230,225 232,479 271,621 

2,425 978 3.304 1.598 
17,250 34,557 13.401 13,307 

19.075 25.535 16,705 14,905 

210,424 335,760 369,184 288,526 

STATZII: 
Arizona 	  
Arkansas 	  
CaUfornia 	  
Colorado 	  
Idaho 	  
Illinois 	 
Iowa 	  
Kansas 	  
Kentucky 	  
Maine 	  
Mksouri 	  
Montana 	  
Nevada 	 
New Jamey 	  
New Mexico 	  
Oklahoma 	  
Tennessee 	 
Texas 	  
Utah 	  
Virginia 	  
Washington 	 
Wiseman 	  

Total domestic 	 
Possum: 

Canada 	  
Mazino 	  
Hurons 	  
Siberia 	  

Total foreign 	 

Grand total 	  

1912. 	1913. 

4,093 
004 

1.573 
00,841 
6.800 
3.952 

5,666 
394 

149.557 
14.196 
6.133 

16.941 
6.882 
2.041 
1.935 

245 
7.756 

62 

34.137 

333,907 

4.199 
10,700 

14.839 

338,806 

237,332 

1.424 
6.305 
1,175 

820 

346,675 

129,018 
35,756 
5.828 

34.247 
3.766 
6,397 
2,635 

303 
9,503 

118 

33,743 

3,152 
478 

3.533 
58.113 
10.190 
1.345 

9,424 

9,956 
172 

Apportioned  Aonording to Locality in which Smelted. 
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PRODUCTION OF SECONDARY ZINC IN THE UNITED STATES. 1908-1913. 

Secondary spelter, redistilled. 7,169 9,273 12.784 14.043 28,064 126,491 
Secondary speller, remelted.. 9,811 213,767 28,439 26,470 26.187 223,000 
Recovered sine in alloys, ez-

cludiog old brase remelted.. 866 1,181 2,709 3,223 3,919 13,000 

Primarruspe4 I. made directly from ore, but secondary spelter is recovered from such sources 
as drama, ' 	and old meta/a. 

Elubjeet to 	nviaion.i 

WORLD'S PRODUCTION OF !WELTER 1908-1913. 

1908. 1909. 1910. 1911. 1912. 11913. 

Locality in which melted: 
Australia 	  1,198 	 660 1,904 3,631 4,105 
Minna and Italy 	 14,063 13,931 14,666 18,602 21,609 23,858 
Belgium 	  181,851 184,194 190.338 216.050 220,678 217,941 
France and Spain 	 61,512 61,859 66,191 70,791 79,543 78,293 
Germany 	  239,062 242.594 261,046 276.008 208,794 311.914 
Great Britian 	 60.029 65,422 69.631 78,803 63,085 63,201 
Holland  	 19,017 21,548 23,121 25,059 26,880 26,813 
Norway     	 7.363 8,959 19,040 
Po1and-  	 9,740 8,758 9,314 10.952 9,659 9,520 
United States 	  210,424 255,750 289,184 286,538 838,806 346,676 

Total 	  798,896 854.060 893,046 986,081 1.070.045 1,103,359 
United States pereentage of 

world's production 	 25.4 29.9 80.1 29.1 81.7 31.4 

Subjeot to final revision. 

CONSUMPTION OF PRIMARY SPELTER IN THE UNITED STATES, 1908-1913. 

1908. 	1909. 1910. 1911. 1912. I 	1918. 

SuA3ft. Ja n . 1- 
In bonded warehouses... 2 9 39 31 ' 32 48 
At smelter. 	  26,354 19,613 11,167 23,201 9,049 4,474 

Production- 
Prom domestic, ore 	 190,749 230,225 252,479 271,621 323,907 337.252 
Prom foreign ore 	 19,675 25.635 15,705 14,905 14,899 9,424 

Imports 	  881 9,454 1,960 609 11,115 6,100 

Total available 	 237,671 284.836 282,350 310,387 359,002 357,298 

Withdrawn: 
Esparta, foreign, from ware-

house  	 8 334 4,758 11,276 6,288 6,027 
Exports, 	foreign, 	under 

drawback 	  1,284 	 4,486 3,079 1,188 7.469 
Eznorts, domestic 	 2,640 2,586 3,990 0,872 6,834 7,788 
Stock, Deo. 31- 

In bonded warehouses 	 9 39 31 32 48 	 
At smelters 	  19,613 11,167 23,201 9,049 4,474 40,669 

Total withdrawn 	 23,504 14,106 36.466 80,308 18,883 61,928 

Apparent consumption 214,167 270,730 245,884 280,059 340,372 295,370 

Nora.-Importa and exports of spelter are given.undeethe heading," Consumption." The imports 
of speller in 1909-1913 are as given in the December Summary of the Bureau of Foreign and Domestic, 
Commerce except that for 1901912 inclusive Um quantitiee given therein have been diminished by the 
quantity of sine dust imported eines Aug. 8, 1909, for the reaacm that the imports of sinker and Eine 
duet were not separated in the Summary. The imports of spelter are also excluaive of sheet Eine. The 
stook in bonded warehouses does not include sine ore in bond or the speller made thereform, such opener 
being Included in stock at smelters. 

50 
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Tota1. 1  

Ore. Zinc 
content. 

2,264 
22,137 
55.414 

103.117 
53,767 

114,850 
72,626 
39.116 
43,940 
31,416 

  

  

  

 

- • 	...... 

 

25.439 
15.933 
17,567 
13,497 
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EXPORTS. 1906-1913. 

1908. • 	1909. I 1910. 	I 	1911. 	1912. 

Zino ore, domestic 	26.108 
Zinc dross ......... 	. 	8.405 

12,455 
7,069 

19,711 
4.729 

18.281 
4,246 

23.349 
205 

I 	1913. 

1 	17.713 
28 

IMPORTS OF ZINC ORE, 1904-1913. 

Canada. Mexico. 

Ore. Zino 
emitent. Ors. Zinc 

content. 

1904 	  2,264 	 
1906 	  4,063 	 18,074 	 
1906 	  423 	 59,991 	 
1907 	  1.112 . 102.005 
1908. 7,406 46.351 	 
1909.    	 10.024 	 104,826 	 
1910   	 4.749 1,922 67.818 23.517 
1911. 2,359 947 36.847 14.986 
1912   	 8,015 3.6C1 35.925 14,206 
1913 	  8,357 8.280 18.018 6,377 

g Ineludes also 3,232 tons of ore from Europe, eontaining 2,440 tons cd sine and 1,792 tons from 
Siberia, containing 1,397 tons of sine. 

NOTZ.—In view of the general Interest in the importation ot sine ores the above table, showing the 
entry of such ores from Mexico and Canada for 1901-1913, by calendar years. is given. These gsnsrel 
importa of sine ores differ from "imports for oonsumption" by the difference in stock in bowled ware-
house at the beginning and close of the year and by the quantities withdrawn from warehouse for expor-
tation. 

The statistics of general importe, as published by the Bureau of Foreign and Domestic Commerce , 

are based on "consular invaieen or "declaration." which is a close approximation only tootles's] weights 
and values. The true weights and values of all dutiable articles are determined when the duties are 
paid, and the correction ia applied as "addition by liquidation " or "deduction by liquidation." On 
free articles this correction is not made. Prior to 1909 sine ore was in large part undutiable, and in that 
part of 1909 prior to August 6 a portion of the imports on sine ore was free. The quantities added or 
deducted by the liquidation changes are known, and if applied to the consular invoice figures should 
theoretically give the true figures of imports, and this correction has been made in preceding reporta. 
It has been asoertained, however, that for one customs district the returns, under special instruetionsjare 
made in such form that the use of the liquidation corrections involves a coneiderable duplication. For 
this reason no correction of the consular invoice figures has been attempted in the present statement. 
The figures ere exclusive of 10,431 tons of other ore imported in 1910, which carried 2,M5, 111 lb. of 
also as an accessory constituent, of 25,769 tons in 1911 carrying 6,283,437 lb. of zinc, and of 18.345 
tons in 1912 carrying 4.862,508 lb. of sine, an average of about 13 per cent., which is not recoverable, 
and henoe, for the purpose of this report., not to be clamed with sino-ore imports. Such ores entered 
fres in 1913 and were not enumerated. 

The figures of welter production in this report do not include the doe content of sine pigments pro-
duced during the year. 

The figures given in the foregoing tables are based on confidential reports by each sine-smelting 
oompany so operation in the United States. The totals of production in foreign countries are taken 
from the annual statement by Henry R. Merton * Co., of London. The figuies of imports and exports 
are taken from the records of the Bureau of Foreign and Domestic Common,e of the Department of 
Commeroe, recalculated to short tons, aod those for 1913, not having been finally checked, are subject 
to minor revision. This statement la designed to afford at the earliest practicable date authentic 
of the production of svelter in the United States in 1913. The cordial coOperation of each eino-smt rel  ing 
company is acknowled with keen appreciation. 
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ZINC SMELTING CAPACITY OF THE UNITED STATES. 
(Number of Retorts at End of Years.) 

Name. Location. 1912. 1913. 

American Zinc, Lead & Smelting Co 	 
American Zino, Lead & Smelting Co 	 
Ameriean Zinc, Lead & Smelting Co 	 
Bartlesville Zinc Co 	  
Barileeville Zinc Co 	  
Chanute Zino Co 	  
Clarksburg Zinc Co. 	  

Hillsboro, 111 	  
Deering, Kan 	 
Caney. Kan 	  
Bartlesville, Okla 	 
Collinsville, Okla 	 
Chanute, Kan 	 

	

Clarksburg, W. Va   	

1.800 
3.840 
3,848 
6,184 
8,064 
1,280 

3,200 
3.840 
8.648 
5,184 
8,054 
1.280 
2,736 

Beer, Sondheimer & Co 	  Altoona, Kan 	 3,300 (d) 3,980 
L. Vo(e'stein & Co  	 Gas City, Kan 	 (a) 2.580 (42,520 
L. YogaWein & Co 	  La Serpa, Kan 	 640 (1) 1 ,856 
CoIlineville Zinc Co  	 Collinsville, Ill 	 1.536 1,536 
Edgar Zino Co 	  St. Louis, Mo 	 2,000 2.000 
Edgar Zino Co 	  Cherryvale, Kan 	 4.800 4.800 
Granby Minim/ & Smelting Co 	  Neodesha, Ran 	 3440 3,780 
GrasseIli Chemical Co 	  
Gremlin Chemical Go  	

Clarksburg, W. Va 	 
Meadowbrook. W. Va 	 12,872 ) 12,672 

Hogeler Bros 	  Danville, Ill 	  1,800 1,800 
Illino'. Line Co  	 Peru, Ill 	  4.640 4.640 
Lanyon-Starr SmeBins Co 	  Bartlesville, Okla 	 3,456 3,458 
Lanyon Mac is Acid Co  	 Hillsboro, Ill   	 1,840 
Matthieeen & Hensler 	  Lamalie, Ill 	  5,258 5,256 
Mineral Point Zinc Co  	 Depue, Ill 	  4,520 6,800 
National Zino Co 	  Bartlesville Okla 	 4,258 4,480 
Nevada Zino Co   	Nevada, Mo 	 (6) 	548 672 
New Jersey Zinc Co 	  
Pittsburg Mao Co  	

Palmerton, Penn
Pittsburg, Kan 	 

5,772 
910 

5,760 
910 

Prime Western Spatter Co  	Gas Clty, Kan 	 4,834 4.768 
Sandoval Zinc Co  	 Sandoval, nl 	  896 998 
Tulsa Fuel and Manufeoturing Co  	Collinsville. Olds 	 6.232 6,232 
United States Zino Co 	  Pueblo, Colo 	  1,920 1.920 
United Zinc and Chemical Co  	Springfield, Ill 	 3,200 3,200 

Total 
	

103,304 	113.755 

(a) Inactive. (b) Inactive during latter part of year. (c) (d) Now Altoona Zino Smelting Co. Cs) 
PCanaas Zino Co. (/) La Harp. Spelter Co. 

ADDITIONAL RETORTS BUILDING IN 1914. •  

American Zinc Co. of Illinois 	  800 
Granby M. & 8. Co   	 3,240 
Heseler Brae  	 1,800 
Matthiessen & Hessler Zinc Co. 912 
Mineral Point Zino Cc   	 2.280 
American Zino & Acid Co 	  3,458 

Total 	.. 12,488 

The following table taken from the Mining ce Engineering World, 
shows the production of spelter from both domestic and foreign ores, 
apportioned according to the states in which it was smelted, by 6 -month 
periods: 

PRODUCTION OF SPELTER FROM DOMESTIC AND FOREIGN ORES. 

State. 	 First 
hall. 

1912. 

Second 
half. 

1913. 

First 
half. 

Second 
half. 

Illinois 	44,224 44.065 53.524 52,424 
Kansas 	59.485 48,376 42,543 33.846 
Oklahoma 	38,010 41,584 43,253 39.755 
Other Neaten 	33.777 38.109 40,791 39,337 

Total 	165,495 
Yearly total 	  

172,134 	180,213 	165.362 
338,630 	 345.575 

• From the report upon *palter production In 1913 by C. E. Siebenthal of the U. 8. Geological Survey • 
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As shown in the above table, the output for all the states was less in 
the second half of the year, Kansas and Oklahoma having the greatest 
loss. At the beginning of the year, about 101,000 retorts were available, 
and 5850 more were added during the year, giving for the plants which 
were active during the year a total of about 107,000. The following 
table from Mining & Engineering World gives the capacity of the smelters 
by states, together with additions planned for 1914, and the average 
number of retorts in active operation during December, 1913. 

CAPACITY OF ZINC SMELTERS. 

State. 
Illinois 	  
Kansas 	  
Oklahoma 	 
Other rtatAle 	 

Total 	  

Total retorts end 
el 1913. 

29.268 
33.862 
27,416 
25,760 

Retorts to be 
added in 1914. 

9.032 

8,466 

Average number of 
retorts operated in 

December, 1913. 
27,067 
1E096 
22,026 
mom 

116,306 12.410 89.683 

From the above it is seen that only three-fourths of the total smelting 
capacity was operated during December. In Kansas one-half of the 
retorts were idle, and in Oklahoma about one-sixth. Because of unfavor-
able conditions construction work by plants planning additions has not 
been rushed. Hegeler Bros. will not start operating their new retorts 
until the middle of 1914. Of the 4560 retorts to be added in 1913 to the 
Mineral Point smelter at Depue, Ill., only 2280 were actually constructed 
and 2280 will be added some time in 1914. No new retorts are planned in 
MUMS or Oklahoma for 1914. The construction work on the smelter 
of the American Zinc and Chemical Co., at Langeloth, Pa., is being pushed, 
and it is hoped to have it operating some time in the summer. It is 
planned to enlarge this plant as necessitated by the closing down of affili-
ated plants in Oklahoma, due to failure of natural gas there. The Prime 
Western Spelter Co. is constructing zinc roasting furnaces and an acid 
plant at Tiltonville, Ohio. 

THE SPELTER MARKET IN 1913 

Spotter opened at St. Louis in January at 7.17 cents a pound, which 
was the maximum price for the year. From this price the decline was 
rapid, until by the middle of June the low mark of the year was reached at 
4.974 cents. A slight rise brought the price to 5.85 cents by the latter 
part of August, but this rally was short lived, and at the close of the year 
spelter at St. Louis was quoted at about 5 cents. 

There were many causes contributing to bring about the rapid decline 
from the high prices prevailing at the beginning of the year. It will 
readily be admitted that a price above 7 cents is high, for experience and 
observation have shown that about 5 1/2 cents at St. Louis is the normal 
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66TH CONGRESS, } 	 SENATE. 	 i DOCUMENT 
2d Ses.gion. 	 No. 192. 

AMERICAN METAL CO.'S VOTING TRUST CERTIFICATES. 

LETTER PROM THE ALIEN PROPERTY CUSTODIAN TRANSMITTING 
IN RESPONSE TO A SENATE RESOLUTION OF SANUARY 12, 1020, 
A COMMUNICATION SUBMMTING A REPORT ON CERTAIN SALES 
AND TRANSFERS OP VOTING TRUST CERTIFICATES OF THE 
AMERICAN METAL CO. (LTD.). 

JANUARY 31, 1920.—Referred to the Committee on the Judiciary and ordered to lin 
printed. 

WASHINGTON., D. C., January 30, 1920. 
I, Francis P. Garvan, Alien Property Custodian, in answer to 

Senate resolution dated January 12. 1920, make the following report: 
The resolution calling for this report as the same appears in the 

Congressional Record of January 12, 1920, page 1435, reads as 
follows: 
Whereas according to press reports, the Alien Property Custodian has recently sold 

34,644 voting trust certificatee of the American Metal Co. to a syndicate, the members 
of which apparently include permons connected with the former German owners of 
this company, and persons whose ownership of stnck in such metal companies was 

i declared hy the Alien Property Custodian n his report publitihed in February, 
1919 (S. Doc. 435, 65th Cong., 3d sem.), to be a menace to the country: Therefore 
be it 
Rrsolred. That the Alien Property Custodian is hereby directed to report to the 

Senate a.s socm as practicable: 
First. The names of the purchasers of ouch certificates: the number of certificates 

purchased by each; and the relations, if any, of each purchaser to the former German 
owners of such American Metal Co. 

Second. The reasons for and the circumstances surrounding the sale of a large portion 
of such voting trust certificates to L. Vogelstein. in view of the reference to such 
Vogelstein on pages 92 and 93 of the report of the Alien Property Custodian herein 
mentioned. 

Third. The provisions of law, if any, authorizing, and the reasons for, the formation 
of a voting trust and the sale of voting certificates, in lieu of the aale of the shares of 
stock taken from the alien enemy holders thereof. 

Fourth. All other pertinent facts in connection with the sale and transfer of such 
voting trust certificates, and the iasuance and award of such certificates by the ad via-
ory committee. 

Before categorically answerina the questions propounded by the 
resolution, I beg to refer to the stTitement concerning the organization 
and the business of the American Metal Co. contained in the report 
of the Alien Property Custodian for the year 1918 (S. Doc. 435, 65th 
Cong., 3(1 seas.). It will appear therefrom (pp. 72, 98) that from 
the very organization of the American Metal Co. in 1887 down to the 
outbreak of the European War, the stock control of the company 
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Number Percentage 
of shares. 	of total. Name. 

Henry R. Merton d: Co. and associates 	  
Metallgcselkehaft and assoclaiss 	 
American holders  	

Per cern. 

	

16,736 	24 

	

34,014 	49 

	

91,927 	27 

2 	AMERICAN METAL CO. 'S VOTING TRUST CERTIFICATES. 

was in the hands of Henry R. Merton & Co., a British concern. and 
Metallgesellschaft of Germany. This stock control continued up 
to the time when the Alien Property Custodian took over the stock 
belonging to the Germans. At that time the 70,000 shares of stock 
outstanding were divided as follows: 

The 18,620 shares owned by the American group were held as 
follows: 

Number of 
shares. 

B. Hochachild 	  500 
H. K. Hochschild 	 3, 600 
C. M. Loeb 	  2,000 
Otto Sussman   1,000 
Julius Goldman   1, 600 
Julius Loeb   400 
Hilda G. Loeb   400 
T. Stanfield 	  1,200 
Gertrude Hochschild 	  2,500 
Walter Hochschild, hy Gertrude Herhschild and H. H. Hochaelfild, trustees 	 2,500 
M. Schatt, by J. B. Beaty, attorney 	  200 
Julian B. Beaty   100 
H. V. Putzel 	  220 
S. Ad ler 	 400 
M. Roos   500 
K. B. Heberlein   400 
H. Bernstorff  100 
Henry Bruere   100 
Sol Roos, by M. Roos, attorney 	  600 
William Simon, by M. Roos, attorney 	  100 

All of the stockholders in tbe American group were citizens of the 
United States, living here, with the exception of K. B. Heberlein, 
holding 400 shares, who was a citizen of the Republic of Switzerland, 
living in the United States, and who has since been admitted to 
citizenship here. These stockholders of the American igroup were 
at this time and for many years had been the executive heads of the 
corporation and were in actual control of the board of directors and 
the management of the business of the corporation. 

The American Metal Co. made a report to the custodian, as re-
quired by the trading with the enemy act, from which report it 
appeared that of the 70,000 shares of stock outstanding, 34,644 
shares belonged to Germans, as follows, to wit: 

Metallllschaft 	  18, 180 
Metalibank and Metallingischegesellschaft   	 15, 180 
Moritz Hochachild  	 60 
P. Healed:did 	  60 
W. Merton 	  650 
Z. Hochschild  	 140 
Dr. Roediger 	  24 
Jennie Seeger  	 400 
Richard Merton 	  40 

Number of 
shares. 
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In due course of the administration of his office the Alien Property 
Custodian made demand upon the American Metal Co. for the sur-
render of the stock certificates belonging to the Germans, to certain 
depositaries by the custodian designated, which demand was com-
plied with, ana thereafter said 34,644 shares of stock were transferred 
into the name of the Alien Property Custodian, or the directors 
named by him. On the 22d day of January, 1918, Messrs. Henry 
Morgenthau, George McAneny, E. C. Converse, Andrew W. Mellon, and 
Lewis L. Clarke were duly elected directors of the American Metal 
Co. (Ltd.), to represent on the board of directors the stock interest 
so transferred to the Alien Property Custodian. The corporation 
has 15 directors. 

Mr. Morgenthau was this country's ambassador to Turkey. Mr. 
McAneny was prominently identified with the municipal government 
of the city of New York as president of the Borough of Manhattan 
and president of the board of aldermen of that city, and is now execu-
tive manager of the New York Times. Mr. Converse is a prominent 
citizen of New York and a director of many financial institutions, 
including the Bankers Trust Co. and Liberty /sTational Bank of New 
York City. Mr. Mellon is a resident of Pittsburgh, prominently_con-
nected with financial institutions in Pennsylvania, such as the Union 
Trust Co. and Workingmen's Savings & Trust Co., and is a former 
trustee of the Carnegie Institution. Mr. Clarke is president of the 
Exchange National Bank of New York City. 

Subsequently the Alien Property Custodian caused an investiga-
tion to be made of the books and records of the American Metal Co. 
for the purpose of determining whether there was any undisclosed 
German interest in the stock of the company in addition to the 34,644 
shares reported by the company as enemy owned. Such investiga-
tion disclosed that there was no stock interest in the corporation in 
addition to said 34,644 shares. 

On December 5, 1918, a voting trust agreement was made covering 
the stock of the American Metal Co. (Ltd.). I annex hereto a copy 
of said voting trust agreement. The voting trust was created at the 
instance of the Alien Property Custodian, and the reasons which 
prompted him to cause said voting trust to be established will be here-
inafter stated. The American group of stockholders voluntarily put 
their stock into the voting trust. They were under no obligation to 
do so, and but for their voluntarily joining the voting trust the cus-
todian with his minority stock could not have established an effective 
voting trust. 

It will appear from the voting trust agreement that by the terms 
thereof the stock of the corporation was to be placed in the hands of 
five voting trustees, to be appointed by the Alien Property Custodian 
who, during the period of five years, should have control of the cor-
poration. The Alien Property Custodian designated three of the five 
voting trustees, to wit, Henry Morgenthau, Joseph F. Guffey, and 
Berthold Hochschild, postponing the appointment of the two addi-
tional voting trustees until such time as the custodian should sell the 
enemy interest in the corporation which he had taken over, his pur-
pose 13eing to consider in the appointment of the two additional 
trustees the best interests of the purchasers of the enemy interest 
which the custodian had taken over. 
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The American group of stockholders deposited 18,420 of their 
18,620 shares of stock m the voting trust, and the custodian depos-
ited the 34,644 shares which he had taken over, so that there were in 
the voting trust 53,064 shares out of a total issue of 70,000 shares, 
or a little over 75 per cent of all the outstanding stock. The only 
stock not put in the voting trust is that owned by Henry R. Merton 
& Co. Efforts were made to induce that bornpany to place its stock 
in the voting trust, but without success. 

The result has been that whereas prior to the establishment of the 
voting trust the corporation was under the control of the American 
group of stockholders who held a minority of the stock, and the 
custodian holding less than a majority of the outstanding stock, 
had but g of the 15 directors. Since the establishment of the voting 
trust the corporation has been under the absolute control of the 
voting trustees, all of whom were appointed by the Alien Property 
Custodian. 

On the 7th day of April, 1919, pursuant to public notice given by 
advertisement, I offered for sale at public auction voting trust cer-
tificates representing the 34,644 shares of stock that the custodian 
had taken over. The highest bidder at said sale was the firm of 
Hayden

' 
 Stone & Co., of No. 25 Broad Street, New York City, whose 

bid was 3140 per share. The custodian had not completed his inves-
tigation as to the qualifications of the persons interested in the bid 
within the statutory period of 30 days after the date of the sale, and 
the highest bidder aeclining to auee to an extension of the time, the 
bid was rejected, pursuant to an Executive order dated May 7, 1919. 

On the 16th of November
' 
 1919, pursuant to public notice given 

by advertisement, I offered for sale at public auction voting trust 
certificates representing the 34,644 shares so taken over by the cus-
todian. Said sale was duly held, and the highest bidder at said sale 
was the firm of Charles D. Barney & Co., of 15 Broad Street, New 
York City, whose bid was $166 a share, or a total of $5,750,904. 
There was but one other bidder at said sale, to wit, J. E. Eddy, who 
represented one Joseph Mercadante, whose highest bid was $165 /11 
per share. Charles D. Barney & Co. made the bid for a purchasing 
syndicate, whose names and the amount for which each subscribed 
are as follows: 

Number 
or ahem 

Ludwig Vogelstein 	  14, 000 
Cerro tie Paseo Copper Corporation, by L. T. Haggin, prezident 	  4, 500 
L. T. Haggin 	  1,000 
Edward H. ('lark, attorney  	 1,000 
Edward H. Clark  	 500 
C. V. Drew 	  200 
J. Horace Harding 	  1,000 
H. C. Frick 	  1, 000 
Jay Cooke 	  244 
Chas. 1). Barney & Co 	  1, 200 
B. Hochschild 	  2, 500 
C. M. Loeb 	  1,000 
Ottn Su.smun 	  1,000 
Henrv Bruret% 6b0 
J. Loeb 	  400 
Harold K. liocheehild   	 3,100 
Julian B. Beaty 	  650 
Sol Roo' SOO 
M. Rens  	 200 
S. Adler  	 100 
H. V. Putzel  	 100 
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Heretofore the Alien Property Custodian has enlisted the services 
of Messrs. Otto T. Bannard, Cleveland H. Dodge and George H. 
Ingraham, of New York, and Ralph Stone, of DAroit, and B. H. 
Cnswold, jr. of Baltimore, who have constituted the Advisory Sales 
Committee Of the Alien Property Custodian. Before accepting the 
bid of Charles D. Barney & Co., I submitted it to the Advisory Sales 
Committee for its approval, as I have done in all other sales made 
by me as custodian, and the Advisory Sales Committee, after full 
consideration, approved the sale. 

Mr. Bannard is president of the New York Trust Co. and a director 
of other financial institutions. He is a fellow of the CoiToration of 
Yale University and active in charitable institutions. Afr. Dodge is 
a director of Phelps-Dodge Corporation, a director of a number of 
financial institutions, among others, the National City Bank and the 
New York Life Insurance & Trust Co., of New York, a trustee of the 
Russell Sage Foundation, and president of the board of trustees of 
Roberts College of Constantinople and other educational and chari-
table institutions. Mr. Ingraham is former presiding judge of the 
Appellate Division of the Supreme Court of New York. Mr. Stone 
lives in Detroit and is pmident of the Detroit n-ust Co. Mr. Gris-
wold is a member of Brown Bros., an international banking firm 
in Baltimore. 

tatives of Mr. Mercadante asked to be present at the meet-
ing of the Advisory Committee when they passed upon the bid. Mr. 
Mercadante himself and his counsel were present. After a full hear-
ing, the Advisory Committee, with the ecception of Mr. Stone who 
was not present, voted to recommend to the Alien Property Cuseodian 
the aceeptance of Barney & Co.'s bid. 

On the 7th day of January, 1920, Barney & Co. completed their 
purchase of the voting trust certificates by the payment of the pur 
ehase price in full, and I deaivered to them the voting trust certifi 
cates representing the 34,644 shares of stock. 

On January 8, 1920, the voting trust agreement was amended so 
as to provide for seven instead of five voting trustees, and thereafter 
I appointed as the four additional voting trustees Messrs. Frank L. 
Crocker, Charles B. De Camp, John P. Gner, and Ludwig Vogelstein. 
Messrs. Grier and Vogelstein were named at the suggestion of the 
purchasers of the voting trust certificates. Mr. Hochschild is the 
chairman of the board of directors of the American Metal Co. and 
one of its founders. I regard Messrs. Morgenthau, Guffey, Crocker, 
and De Camp, who comprise a majority of the voting trustees, as 
direct representatives of the guaranty of full Americanization of 
this company. 

ANSWER TO THE sezunc QUESTIONS. 

First. The resolution asks for the names of the purchasers of the 
voting trust certificates, the number of certificates purchased by each, 
and the relations, if any, of each purchaser to the former aerman 
owners of such American Metal Co. The names of the purchasers 
and the number of certificates purchased by each are as follows: 

Nuinher 
of Owes. 

Ludwig Vog8h4ein 	  14, 000 
Cerro de Nem Copper Corporation, by L. T. Haggin, preeident   4, 500 
L. T. Haggin 	  11 000 
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Number 
ol shares. 

Edward H. Clark, attorney   	 1,000 
Edward H. Clark 	  500 
C. V. Drew  	 200 

Horace Harding . 	  1,000 
H. C. Frick 	  1,000 
Jay Cooke 	  244 
Charles D. Barney cfr Ca 	  1,200 
B. Hvh,cbi1d 	  2,500 
C. M. 1..oeb 	  1,000 
Otto Sussman  	 1,000 
Henry Bruére. 	  650 
J. Loe'l 	  400 
Harold K. 1Iach:eh:11  	 3,100 
Julinn R. Belts. 	  650 
BM Roos  	 SOO 
M. Rcwri 200 
S. Adler  	 100 
H. V. Putzcl   	 100 

The Cerro de Pasco Cooper Corporation, L. T. Haggin, its presi-
dent, Edward H. Clark, C. V Drew, J. Horace Harding, Henry C. 
Frick, Jay Cooke, and Charles D. Barney & Co., who together pur-
chased voting trust certificates representing 10,644 shares, are 
citizens of the United States, who, as far as I have been able to dis-
cover, hare had no relations with the Metallgesellschaft, the Metall-
bank or the Metallurgischegesellschaft or the other former owners 
of the stock taken over by the custodian. All the members of 
Charles D. Barney & Co. and the other individuals above mentioned 
are native born American citizens of the highest reputation. Charles 
D. Barney & CA. is a very largo banking firm in the City of New York. 
The Americanism of Homy C. Frick, who died only a few weeks ago, 
or of L. T. Haggin or of J. Horace Harding and their associates in 
the purchase of these voting trust certificates, can not be questioned. 
The Cerro de Pasco Copper Corporation is an American corporation 
and my investigation discloses that it is controlled by American 
citizens of unquestioned loyalty, among whom are L. T. Haggin, 
the Haggin estate, J. Horace Harding, John P. Grier, and the estate 
of H. C. Frick. 

The other members of the purchasing syndicate, with the excen-
tion of Ludwig Vogelstein, are stockholders of the American Metal 
Co. (Ltd.), who comprise what I have herein designated as the 
American group, as distinguished from the German groun and the 
Merton group. These are the stockholders who nlaced their stock 
in the voting trust. They are the men who have for years managed 
the corporation and now comprise the majority of the Board of 
Directors of the corporation. I know of no relation of any of these 
men to the former German owners of the stock except such relation 
as they sustained as officers, executive heads and directors of the 
corporation to the former German owners of the stock who controlled 
49 rer cent, thereof. There is a blood relationship between two of 
the former owners of stock and two of the purchasers in the purchas-
ing syndicate, to wit: F. Hochschild and Moritz Hochschild, each of 
whom owned 60 shares of stock, are nephews of Berthold Hochs-
child, who is a participant in the syndicate, and are cousins of Harold 

Hochschild, a son of Berthold Hochschild, and also a participant 
in the purchasing syndicate. 
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As set forth in the custodian's report to Congress for the jear 1918, 
the business relations between the American Metal Co. (Ltd.), and 
the Metallgesellschaft in Germany and Henry R. Merton & Co. in 
Great Britain, were very close, li'ut since the European war broke 
out, those relations ceased, and during the war between this country 
and Germany, and at all times since the custodian has been repre-
sented on the board of directors of the company by five directors, 
and since the corporation has been under the control of the voting 
trustees appointed by the custodian, there have been, so far as I 
know, no relations between the former German owners of this stock 
and the American Metal Co. or any of its officers or directors or 
employees who appear as participants in the purchasing syndicate 
in question. All of these participants who are connected with the 
American Metal Co. (Ltd.), are and have, for years prior to the out-
break of the European war, been American citizens. 

Second. I am asked for the reasons for and the circumstances sur-
rounding the sale of a large portion of such voting trust certificates 
to Ludwig Vogelstein in view of the reference to him on pages 92 
and 93 of the report of the Alien Property Custodian for 1918. 

Ludwig Vogelstein has been in the United States since November, 
1896, and has been a citizen of the United States since May, 1903. 
He was a member of the purchasing syndicate of the American Metal 
voting trust certificates to tl -ie extent of voting trust certificates 
representing 14,000 shares. His participation gives him 20 per cent 
of the outstanding stock of the American Metal Co. He arranged 
to take this large participation because he had agreed to a sale of 
his business (L. Vogelstein & Co. (Inc.)), to the American Metal Co. 

As appears from the custodian's report for 1918, Vogelstein was 
at the time of the outbreak of the European war a representative in 
this country of Aron Hirsch & Sohn, of Germany. 'rhe custodian 
took over the interest of the Germans in the stock of L. Vogelstein & 
Co. (Inc.), and subsequently an arrangement was made with Vogel-
stein whereby all of the stock of the corporation was placed in a voting 
trust, the custodian naming two of the three voting trustees. Vogel-
stein has paid to the custodian on account of the indebtedness due 
from him to Aron Hirsch & Sohn something in excess of 33,000,000, 
and upon final accounting between Vogelstein & Co. (Inc.) and A. 
Hirsch & Sohn an additional amcamt may be found to be due to the 
Hirsch firm, which will be paid to the custodian. 

Pages 92 and 93 of the custodian's report for 1918, referred to in 
the resolution, dealt not only with Vogelstein and his company, but 
also with Beer, Sondheiiner & Co., of Frankfort, Germany, and their 
branch in the United States, which the custodian likewise took over, 
and with the American Metal Co. mid its relation to Metallgesellschaft 
and Henry R. Merton & Co. There is nothing on those pages or in 
the entire report or in the history of these concerns and their relation 
to the Alien PropertN,r Custodian that would militate against or make 
it improper for the Alien Property Custodian to permit Vogelstein to 
be a member of the purchasing syridicate of the voting trust certificates 
here involved. On the pages mentioned, and, indeed, throughout the 
report the custodian sought to point out the danger of continuing the 
German control in the three American branches of the German metal 
triumyirate. The point was made that despite the fact that. the 
American Metal Co. was officered by Americans, the stock control 

EPA7-001904 



8 	AMERICAN METAL CO. 2S VOTING TRUST CERTIFICATES. 	• 

of the company, nevertheless, lay in German hands, and despite the 
fact that Vogelstein, who ran the American end of the business of 
Aron Hirsch Bc Sohn, was an American citizen, Aron Hirsch & Sohn, 
nevertheless, had the largest share in the ownership of the business, 
and that the American branch of Beer, Sondheimer & Co. was entirely 
owned by Beer, Sondheimer & Co. of Frankfort. In brief, that the 
American character of those in immediate control of these German 
branches in America was no guarantee that the Germans who owned 
the branches would not after the war continue to operate them as 
German concerns. As pointed out in the report, the custodian sought 
not only to take possession of all the alien interest in theee German 
branches, but also to eliminate, as far as possible, for all time, German 
interests and German influences which existed and had been exercised 
in this country through the control of these three companies. 

I believe that what the custodian has accomplished in connection 
with the American Metal Co. has been in line with the purposes thus 
expressed, and, as far as that company is concerned, has fully accom-
plished that desired end. As the American Metal Co. now stands it 
is in the hands of Americans. Ever v share of stock, with the excep-
tion a that owned by Henry R. Merton & Co., a British concern 
(about 24 per cent of the total), is owned by United States citizens. 
The control of the corporation is in the hands of seven voting trus-
tees, all citizens of the United States, and all appointed by the Alien 
Property Custodian. This voting trust is to be in existence for a 
penod of five years. Every officer and managing head of the com-
pany is a citizen of the United States. No person was permitted to 
share in the sale of these voting-trust certificates whose loyalty to 
this country during the late war was not established and who was 
not an American citizen with all his interests and connections cen-
tered in this country. Every vestige of German ownership or con-
trol in this corporation has been eliminated. 

Third. I am asked for the provisions of law, if any, authorizing 
and the reasons for the formation of a voting trust and the sale of 
voting-trust certificates in lieu of the sale of shares a stock taken 
from the alien-enemy holders thereof. 

It requires little argument to establish the advantage of a voting 
trust. The custodian had but a minority of the outstanding stock 
of the American Metal Co. With such minority he was in no posi-
tion to control the affairs of the corporation. Under the voting 
trust, however, he has the power, and has exorcised it, of appointing 
all of the voting trustees, who through the election of directors and 
the exercise of all the powers of stockholdais have the control and 
management of the corporation. 

The American Metal Co. is a corporation organized and existing 
under the laws of the State of New York. Its main office is located 
in the city of New York. Under the laws of the State of New York 
the capital stock of a corporation may be placed in a voting trust for 
a period not exceeding five years. (General Corporation Law, sec. 
25.) The voting trust in this instance was made for a period of five 
years, beginning December 5, 1918. The custodian could have sold 
the stock, 34,644 shares, and have taken no trouble to establish 6 
voting trust, but the result would have been that the purchasers of 
that stock could have immediately turned around and sold it bavk to 
the Germans. By placing it in a voting trust, however, the Govern- 

EPA7-001905 



AMERICAN METAL Co.'s VOTING TRUST CZILTIFICATIES. 	9 

ment le assured that during the duration of the trust, at Wet, Oa stock 
will remain in American hands. 

The right of the custodian to place in a voting trust with other 
stockholders stock of a corporation which he has taken over as enemy-
owned property has never been doubted. He holds the legal title to 
the property so taken over. Consequently, he can pane title to such 
property. In this case he passed the title to the 34,644 shares of 
stock to the voting trustees for the limited purpose of having the same 
placed in the name of the voting trustees for the purpose of the voting 
trust. 

Fourth. I am asked for all other pertinent facts in connection with 
the sale and transfer of such voting-trust certificates and the issuance 
and award of such certificates by the Advisory Committee. 

Other than as above set forth no other facts suggest themselves to 
me es pertinent to the resolution. I shall, of course, be glad at all 
times to give to the Senate any further information that it nuizadesire 
in this matter, or in any other matter in my charge as cus n. 

Respectfully submitted. 

VOTJNG TRUST AGREEMENT. 
IThe A atil P. gr, &ter, 2.4101,74=1,11111.1itsvolfztud.roDeall PO% itrePli  

Agreement, made in the City of New Y-rk, the 5th day of December, ms, between 
such owners of stock in The American Metal Co. (Ltd.), aa may become 	" to 
this iigreement in the manner hereinafter provided (hereinafter tanned 	Wars), 
parties of the fine part, and Joeeph F. Guffy, Henry Morgenthau, 	Hoch- 

=roe 

schild, and +such othem ad may be appointed votieg trustees hereunder in the inanner 
hereinafter provided (hereinafter Called the voting vitae*, partim of the second 
part. 

Whereas The American Metal Co. (Ltd.) (hereinafter called the company) is a 
corporation organised under the laws of the St/Ate of New York, with an authorized 
capital stock of 825,000,000 of which $7,000,000, divided into 70,000 shame of the par 
value of $100 each, is imued and outetanding; and 

Whereas since April 3, 1918, 34,644 shares of said stock, constituting aweximately 
49 per cent thereof, have been acquired and me now held by A. Mitc.be Palmer 
as the Alien Property Custodian appointed by the President of the United States 
to receive and hold the same pursuant to the act of Congress approved October 6, 
1917, known am the trading with the enemy act and acts amendatory thereof, SS the 
property of persons designated as enemies of the United States by the provisions of 
raid act of Congrem; and 

Whereas all of the remaining shares of the stock of the company are held by citizens 
of the United States or of countries cooperating with the United States in the prose-
cution of the war, including stockholdere who now constitute the board of directors 
and executive officers of the company, and all of said stockholders together with said 
Alien Property Custodian deem it to be for the best interests of the company and its 
stockholders that the continuity of an American management of the company shall be 
ensured by the depoeit of their stock with the voting trustees hereunder: Now, there-
fore, in consideration of the premises: 

First. Each stockholder subscribing this agreement hereby agrees to transfer to the 
voting treetops the 'Lock in the company held by him, by delivering to the voting trus-
tees the certificates for said stock, duly endorsed in blank or accompanied by proper 
instruments of assignment and transfer thereof in blank duly executed, and in either 
case properly stamped for trawler. Any owner of stock in the company ropy at any 
time become a party to, and ehall be bound by the provision', of, this agreement 
by signing the same and by euch delivery of certificated. The voting trumees, how- 

FRANCIS P. Gasvaig, 
Alien Property Outdo(liam. 

To the PRESIDENT OF THE UNITED STATES SENATE. 
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ever, may at any time, in their discretion. permit any owner of etock in the company 
to become a party to this agreement, without signing the same, solely by delivery 
of certificates of stock in the manner aforesaid and by accepting in respect thereof 
one or more voting trust certificates issued under this agreement. and such owner 
by such acceptance shall become a party to, and be bound by the provisions of. 
this agreement. 

Second. The voting trustees hereby agree with the stockholders, and with each 
and every holder of voting trust certificates issued am hereinafter provided, that, 
from time to time, upon request, they will cause to be iasued to the stockholders 
or upon their order, in respect of all stock so transferred to the voting trustom and so 
by them received from the stockholders, voting trust certificates in substantially 
the following form: 

Worm el Toting trod certificate.) 

No. —. 

STATE OF NEw YORE, THE AMERICAN METAL CO. (LTD.). 

FOTINO TRUST CERTIFICATE. 

Thin is to certify that, as hereinafter provided, 	will be entitled to receive 
on November 1, 1923, a certificate or certificates, expressed to he fully paid for  
shares of the par value of $100 each, in the capital stock of the American Metal Co. 
(Ltd.) (hereinafter called the company), a corporation of New York, and in the mean-
time will be entitled to receive payments equal to the dividends, if any, collected 
by the undervigned voting trustees upon a like number of such ahares standing in 
their names. Until after the actual delivery of such stock certificates, the voting 
trustees shall possess, in respect of any and all such stock, and shall be entitled. 
in their discretion, to exercise all rights of every name and nature, including the right 
to vote and consent for every purpose, it being expressly stipulated that no voting 
right as a stockholder passes to the holder of this voting trust certificate by implication 
or otherwiae. 

This voting trust certificate is issued pursuant to, and the rights of the holder hereof 
are recited in, and subject to, the terms and conditions of a certain voting trust agree-
ment dated the bth day of December, 191S, between owners of stock in the company 
and Joseph F. Guffev, Henry Morgenthau, Berthold Hochachild, and Ruch others 
ea may be appointed voting trustees thereunder in the manner therein provided, 
which agreement provide., among other things, for the rights of the holders of the 
voting trust certificates issued pursuant thereto in respect of any dissolution, merger, 
or consolidation of the compapy, the increase of its capital stock, the sale of its assets, 
or the creation of any mortgage thereon. 

No stock certificates shall be due or deliverable hereunder before the 1st day of 
November, l923, but the voting trustees in their discretion may make earlier delivery. 

This voting trust certificate is transferable at the agency of the voting trustee; by 
the registerW holder, either in person or by attorney duly authorized, in accordance 
with rules established for that purpose by the voting trustees and on surrender hereof; 
and until so transferred the voting trustees may treat the registered holder as owner 
hereof for all purposes whatsoever, but they shall not be required to deliver stock 
certificates hereunder without the surrender hereof. In connection with, and as 
condition of, making or permitting any transfer or delivery of stock certificates or 
voting trust certificateq, the voting trustees under said agreement may require the 
payment of a stilm sufficient to pay or reimburse them for any stamp tax or other 
governments' charge in connection therewith. 

This voting trust certificate is not valid unless duly signed on behalf of the under-
signed voting trustees by —, their agent, and also registered by . registrar. 

in witness whereof the voting trustees have caused this voting trust eertifirate to 
be signed by , their duly authorized agent for that purpose, this day of 

, 

Voting Triistres. 
By 

Regiatered. 
	 Their .4gent. 

By - 
—, Registrar. 
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Third. The certificatee for stock of the company transferred to the voting trustees 
as aforesaid shall be surrendered by the voting trustees to the company and canceled. 
and the certificates therefor shall be issued to the voting trustees, 10 which it shall 
appear that such certificates are issued pursuant to this agreement, and in the entry 
of the voting trustees as owners of such stock in the proper books of the company 
that fact shall also be noted. Duplicates of this agreement shall be filed in the office 
of the company in the rity of New York and in the office in said city of the registrar 
of said voting trust certificates. 

Fourth. On the let day of November, 1923. or whenever earlier the voting trusteee 
in their discretion shall decide to make such delivery, the voting trustees in exchange 
for and upon surrender of any voting trust cer tificate then outstanding will, in accord-
ance with the terms thereof - and subject to article 7 hereof, deliver at their office or 
agency in the Borough of Manhattan, in the city of New York. certificates of stock 
of the American Metal Co. (Ltd.) aforesaid to the amounts called for by the respec-
tive voting trust certificates and may require the holders of the voting trust certifi-
cates to exchange them for such certificates of stock. 

Whenever, pursuant to the foregoing provisions of this article 4, certificates for stock 
of the company ehall become deliverable, or at any time thereafter, the voting trustees 
may deposit with any bank or trust company in good standing having an office in tho 
Borough of Manhattan, in the city of New York, the stock eertificates so deliverable, 
duly indorsed in blank or accompenied by proper instruments of assignment and trans-
fer in blank, duly executed, to a par amount equal to the par amount of stock called 
for by the outstanding voting trust certificatce, with authority to such depositary to 
make delivery of euch stock certificates. subject to article 7 hereof, in exchange 
for the propur voting trust certificates. and thereupon all further obligation or duty 
of the voting trustees under this agreement to the holders of voting trust certificates 
shall terminate. 

Fifth. The voting trustees may cause to be issued hereunder temporary printed 
voting trust certificates conforming generally to the form hereinbefore set lorth and 
may cause the same to be exchanged for definitive votine tru'.t certificates in sub-
stantially said form. 

The voting trust certificates ironed hereunder shall be transferable by delivery 
thereof when duly assigned in writing by the registered holders thereof, either in 
person or by attorney duly authorized; hut until transfer thereof on tbe bunks of the 
voting trustees in accordance with rules] established fur that purpose by them, the 
voting trustees may treat the registered holders as owners thereof for all purposes 
whatsoever, but the voting trustees shall not be required to deliver stock certificates 
hereunder without the surrender of the voting trust certificatee calling therefor. The 
transfer books for voting trust certificates may be closed by the voting trustees at 
any time prior to the payment or distribution of dividends or for any other purpose. 

in connection with, and as a condition of, making or permitting any tra.nefer or 
delivery of stock certificates or voting trust certificatos, the voting trustees may 
require the payment of a sum sufficient to pay or reimburse them for auy stamp tax 
or other governmental charge in connection therewith. 

Sixth. Prior to the delivery, pursuant to article 4 hereof, of certificates of stock of 
the company in exchange for voting trust certificates, or the deposit, pursuant to 
said article, of stock certificatee for the purpose of such delivery, the holder of each 
voting trust certificate shall be entitled to receive from time to time payments equal 
to the dividends, if any, collected by the votiug trustees upon a like number of shares 
of stock of the company as is called for by such voting trust certificate; provided, 
however, that if any such dividend shall bepaid in fully paid stock of the company 
the voting trustees shall likewise hold, subject to the terms of this agreement, the 
certificates for stock which shall be received by them on account of such dividend, 
and the holder of each voting truet certificate shall be entitled to receive one or more 
proper voting trust certificates issued under thia agreement for stock to the amount 
received by the voting trustees in payment of the dividend upon the number of 
&ayes of stock called for by such voting trust certificate. The voting trustees shall 
not in any event be required in respect of any such dividend in stock to delis er 
voting trust certificates calling for a fraction of a share, but may in lieu thereof deliver 
in respect of fractional interests script in such form as the voting trustees may, in 
their diseretion, determine. 

In case the company shall determine to incrose the amount of ita outstanding 
stock and such [dock ahall be offered to its stockholders for subscription, then in such 
caee upon receiving from the holder of any voting trust certificate, prior tn the time 
limited by the company for subscription and payment, a request tn subscribe in his 
behalf and the money required to pay for a stated amount of such incretsed stock 
(not in exceee of the ratable amount subacribable in respect of the stock represented 
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by such voting trust certificate), the voting trustees will make said subscription and 
pnment and, upon receiving from thecompany the certificates for the stocic so sub-
scribed for, will issue one or more voting trust certificates in respect thereof to the 
helder of the voting trust certificate who shall have made such request or payment. 

Seventh. The number of the voting trustees may at any time be increased to five 
by the appointment, by the Alien Property Custodian, of two additional voting trus-
tees. Such appointment shall be made by instrument in writing which shall be filed 
with this agreement in the office of the agent of the voting trustees for the transfer of 
voting trust certificates. Any voting trustee may, at any time, reeign by instrument 
in writing addressed to the other voting trustees and delivered at the office of the 
raid transfer agent, and in every case of death, resignation, or inability to act, of any 
voting trustee, the vacancy so occurring shall be filled by the appointment by a 
majority of the other voting trustees of a successor or successors, by a written instru-
ment. filed in the office of said transfer agent, together with the approval in writing 
of such appointment, also filed in said office, of the Alien Property Custodian duly 
designated to act and then acting under said trading with the enemy act if there shall 
then be any such Alien Property Custodian; provided that in caas of the death, 
resi,gnation, or inability to act of said Berthold Hochschild, Carl M. Loeb, of the city 
of New York, is hereby appointed and constituted his successor. Any additional or 
successor voting trustee appointed as aforesaid shall have all the powers of a voting 
trustee hereunder, and the term " Voting trusteee" as used herein, and in said voting 
trust certificates, shall apply to the parties of the second part and their successors 
hereunder. Notwithstanding any change in the voting trustees, the voting trustees 
for the time being may adopt and issue voting trust certificates in the names of the 
original voting trustees, the partiee hereto of the second part. The voting trustees 
shall have full power to appoint a secretary of the voting trusteee and also from time 
to time agenta to receive deposits of stock in the company on their behalf, and agents 
and registrars to sign in their behalf and transfer and register the voting trust certifi-
cates, and to fix the compensation of such secretary and other agent§ and registrars 
Such agent to sign voting trust certificatee shall at all timee be a bank or trust company 
and shall as depositary have custody of the certificates for all reock deposited here-
under, subject to the orders of the voting trustees. Every such order shall be full 
protection to the depoeitary acting in eccordance therewith. The voting trueteee 
shall be entitled to reasonable compensation for their services in such amounts as may 
be approved by the board of directors of the company. Such compensation, as well 
as the compenaation of the secretary of the voting trustees and of any agents' and 
registrars appointed by them, and all other expenses of the yoting trustees, shall be 
paid by the company. 

Eighth. The action of a majority of the voting trustees, expressed from time to time 
at a meeting or by writing without a meeting, shall constitute the action of the voting 
trustees and have the same effect as if assented to by all; provided that if such action 
be bv writing without a meeting, unless signed by all the voting trustees, it shall not 
be effective until the expiration of five days after a copy of such writing be delivered 
to each voting trustee or mailed postpaid addreseed to each of them at his addrees as 
registered with the secretary of the voting trustee& At any meeting of the voting 
trustees, any voting trustee may vote in person or by proxy to any other voting truetee; 
and any voting trustee may give a power of attorney to any other voting trustee to 
sign for him in case of action of the voting trusteee taken in writing without a meeting. 
The voting trustees may adopt their own rulee of procedure. Any voting trustee may 
act as a director or officer of the company or any controlled or subsidiary company, 
and he, or auy firm of which he may be a member, or any corporation of which he may 
be a stockholder, director, or officer, mav, to the extent permitted by law. contrac 
with the company or any controlled or suteidiary company as fully as though be were 
not a voting trustee. 

Ninth. Until delivery or deposit of all the stock certificates in accordance with 
article 4 hereof, the voting trustees shall passim, in respect of any and all stock 
deposited hereunder, and shall be entitled, in their diacretion, to exerciae all the 
powers of absolute owners of said stock, including the right to vote and conaent for 
every purpose and to receive dividends on said stock: and no such voting or other 
right or power shall pass to holders of voting trust certificates or to others by or under 
the votiug trust certaficates, or by or under this agreement, or by or under any agree-
ment, whether by impliration or otherwise. The voting trusteee will not, however, 
during the continuance of this agreement, vote in respect of the shares of the capital 
stock of the company held by them hereunder to authorize (1) the dissolution of the 
company, or (2) the merger of the company into or its consolidation with any other 
corporation, or (3) the increase of the authorized capital stock of the company, or (4) 
the sale or other disposition of the whole or the greater part of the properties of the 
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company. or (5) the ereation of any mortgage upon the pmperties of the company, 
unlew with the consent in each instance given in writing (which consent may) e 
given without a meeting) or by the vote (either in person or by proxy) at a meeting 
called by the voting trustee+ for the pu upon notice to be given as lwreinafter 
in article 10 hereof provided, of the hol irreseof voting trust certificates in respect of 
at leaat two-thirds of the stock of the company at the time subject to this agreement. 

In voting the atock held by them (which they may do either in person or by pe,% y 
to any one or more of them or to any other person or persons), the voting trustees wiil 
exercise their best judgment from time to time to select suitable directors, to the end 
that the affairs of the company shall be properly managed, and, in voting and in 
acting on other matters which may come before ihem at any stockholders' meeting, 
will exercise like judgment: hut they assume no responsibility in respect of sueh 
management or in respect of any action taken by them or in pursuance of their con-
sent thereto as such stockholdera, or pursuant to their vote+ so cast, and no voting 
truatee incurs any responsibility by reason of any error of law or of nny matter or 
thing done or omitted under this agreement, except for hia own individual mal-
feasance. 

Tenth. All notices to he given to the holden, of voting truut certificates hereunder 
shall be published in a daily newspaper of general csrculation published in the city 
of New N ork once in each week for four successive weeks and a copy of such notice 
shall ale° be mailedNpost paid, addreesed to each holder of voting trust certificates 
at his addrula as registered on the books of the transfer agent appointed by the voting 
trustees on or before the day of the first publication thereof. Any notice whatsoever, 
when so published and mailed, shall be taken and considered as though personally 
served on all holders of voting trust certificates, and upon all parties becoming bound 
hereby, as of the date of the commencement of publication thereof, and such notice 
shall be the only notiee required to be given under any provision of this agreement. 

Eleventh. This agreement may be executed in severe) counterlyarts, each uf which, 
so executed, shall be deemed to he an original, and such counterparts shall togeth 
Constitute but one and the same instrument. 

In witnee whereof the voting trustees, the parties of the second part, have signed 
this agreement in the city of New York, and the partiee of the fire part have erigned 

i th agreement or have tranaferred and delivered their stock and accepted voting 
trust certificates issued under this agreement, all aa of the day and year first hero-
inabove mentioned. 

Voting Truatees. 
Owners of stock in the American Metal Co. (Ltd.): Names 	Number of 

eharee 

c 
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BOSTON MIN tETS  SMELTER 
Joplin,Paper Says Easterners Interest- 

ed In Zinc Mines Bought In 
LaHarpo Works. 

Some time ago the Register told of 
a Visit here of a party of Boston and 
other eastern men to visit Mr. George 
Braun, builder ot the new smelter at 
LaHarpe. It was hinted at the time 
that the visit probably was an inspec-
tion tour with a view to buying at 
least an Interest In the plant. 

A% Joplin dispatch of October 19 
places this interpretation on the deal: 

Word was received here today of 
the 'purchase of the LaHarpe Speller 
company's plant by the Atnerican Zinc. 
Lead and Smelting' company of Bos-
ton. that owns extensive mining in-
terests in the Joplin diatrict. The 
company may erect an addition to the 
plant this winter, according to the 
latest scientific principles, under the 
direction of Walter Renton Ingalls. 
the New York authority on zinc. 

The sale, if made as suggested, 
means ample capital for the now 
works and so the city of LaHarpe need 
not feel aggrieved. 

•• NATURE'S OWN CURE. 

Hyomei ,Curas Catarrh Without Dan-
. gerourDrugging of the Stomach. 

tIot until Hyomei was discovered 
haa It been possible to truthfully say 
that a remedy fOr catarrh was known. 

This remedy I. breathed through 
the; Hymnel inhaler for a few minutes 
four times a day, and during that ti ne 
every particle of air taken Into the 
lair passages and lungs is Impregnat-
ed !with the germ killing and health 
giving. HyomeL It I. the -only treat: 
me'nt hat cures' eatatrk. - 

Steil:Lich draiging often causes 'ord. digestion or brings on same 
diseases andinever makes a Der-

ma/teat cure of. catarrh. Hyomel ,not, 
onli kills the gernis in the throat Ind: 

K. P.'s Install Officers. 
The Knights of Pythide installed 

their new officers last nipt and tha 
solemn function was the beginning of 
a revelry that lasted until a late hour. 
The formal work had barely been com-
pleted when the Rathbone Sisters, 
bringing oysters and refreshments In 
Abundance, were admitted by the outer 
guard, and the Knights of Pythias 
without a struggle were metamorphos-
ed into. Knights of the Spoon and 
Fork. A general jollification followed 
the spread and everyone seemed to 
have a fine time. 

The new officers are as follows: D. 
H. Pingree, C. C.; R. M. Friebel, V. C.: 
F. Curium, P.; F. M. Kelley. M. if 
W.; Geo. Bedell. K.. of R. & S.: 3. U. 
Pepper, M. of F.; Melvin Fronk, M. 
of E.; Harry Small, M. of A.; D. M. 
Bixier, I. G.; R. B. Porter, 0. G. - 

• 
An Indianapolis Exchange Says: 
via a coloiad band every man im. 

agines himself leader," was a remark 
made with a laugh b'y Prof. W. E. 
Handy, the, genial director of' music 
for Mahara's Big Minstrel Company 
when interviewed last evening after 
the company's magnificent perfor-
mance at the opera house. The pro-
fesser, as all lovers of music know, 
is famous as a cornet and violin vir-
tuoso, a composed, and as a band 
, leader is pilled the "Colored Sousa" 
land It was only after considerable 
.wIre puffin and ani.offer of a fat sal-
ary that the Mahal-as' induced him to 
resign his position at the   
college (which by the way is the larg-
est institution of, its kind In the 
world) to direct the musical affairs of 
the Sorithern organization.. Mahara's 
Minstrels last evening gave the most 
up-top:late clever minstrel show ever 
seen here. The company plays at the 
A .0. U. W. opera house for one night 
only, Thursday, _Oct. 22. 

New Basis for Kansas 011. 

•hr. 	••• 1  41." Q. 
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Due recognition of the merits of zinc sheets as a roofing 
Material is planned by the Director of Works of the Louis-
iana Purchase Exposition. The temporary character of the 
ExpoaWon buildings naturally precludes the use of zinc 
as a roofing material on such work, cheaper materials 
answering as well during the very short life of the build-
Inge However, Director of Works Taylor has prepared 
designs for a building to be surmounted by two domes, 
one of which is to be covered with zinc and the other with 
copper. The designs are striking and beautiful, the roof-
ing materials affording a strikingly marked contrast. The 
construction of these domes will afford an excellent oppor-
tunity for the display of the adaptability of sheet zinc tor 
roofing purposes and one which will be regarded by archi-
tects the country over as of decided value. 

• • 
Incidentally it developes that Director of Works Taylor 

Is a thorough believer in the merits of sheet metal roofs, 
he having given the subject his personal consideration for 
many years. So are other leading architects of tee coun-
try. A demonstration of the application of zinc in archi-
tectural construction, as it. now prevails on the Continent 
and especially in France and Belgium, would be of especial 
value to all architects and builders who are seeking after 
the welfare of their clients and for good work. Manufac-
turers of sheet metal roofing materials have before them 
a very excellent Opportunity to make such an exhibit of 
their products and the correct methods of the application 
of sheet metal roofs a source of no little profit to them-
selves and to do much to popularize such roofs throughout 
the architectural profession of this and other countries. 

• • 	• 
It developed recently that the long life of sheet zinc for 

roofing purposes in the United States has been. demonstrat-
ed by as severe a test as mocit architects and builders 

ould demand. In southern Wisconsin a sheet zinc roof 
was constructed of zinc in 1854 and since then it has been 
subjected to all the climatic changee which have occurred 
In that portion of the Mississippi Valley. The roof has 
never cost the owner of the building a single dollar for 
repairs and careful examination of the sheets which com-
posed the roof, made during the past few weeks has proven 
that the exposure of half a century has wrought no in-
jury thereto. From the appearance of the roof to-day 
there is every reason to believe that the roof will serve 
equally well for another half century. The showing is de-
cidedly valuable to the zinc industry and a portion of this 
roof is to form one of the exhibits which will be installed 
at the World's Fair. 

• • 	• 
With the certainty that the proper officials of the Louis-

iana Purchase Exposition are in sympathy with the effort 
to make a proper demonstration of the utility and value 
of zinc as a roofing material, manufacturers of such prod-
ucts should avail themselves of the opportunity to place 
their manufactures before the hundreds of architects and 
builders who will be in attendance at the World's Fair. 
Several manufacturers of zinc and zinc products have al-
ready announced their intention to make an adequate ex-
hibit and it Is expected that their missionary work will 
result in much good to the industry as a whole. 

• • 	• 

During the past week a number of former union miners 
from the Coeur d'Alenes entered the Cripple Creek district 
of Colorado to take the places of strikers in that district. 
Such a step was hardly anticipated by the strikers, al-
though it has been generally understood that since the 
failure of the strike some years past in the Coeur d'Alenes, 
the union had little or no standing with most of the miners 
in that field. Strike breakers from a number of other 
miniqg districts have also entered the district and with 
the miners who have returned to work, a number ot the 
leading mines are working steadily increasing forces. Ap-
parently the operators of the principal mines of Colorado 
have realized that the present struggle must be fought to 
a finish, and the prospects at this writing favor the opera-
tors in their fight upon the union. Several sults for per-
sonal damages have been filed against Governor Peabody 
and the officials In command of the militia, as a result of 
the action of the militia, and the feeling is one of no little 
bitterness, the outcome of which will be watched with in-
terest by the operators of mines in other states, manned by 
miners belonging to the same organization as do the Crip-
ple Creek miners. The strike thus far has materially re-
duced the production of Colorado and is costing mine own-
ers and miners thousands of dollars each day the atruggle 
Is prolonged. • • 	• 

The continued firmness of the lead ore market in the 
Joplin district continues a source of profit to the producer 
of lead in that field. It will be remembered that a fort-
night past another advance in the price of lead was an-
nounced, making the price of lead $56 per ton. The Price 
of lead at the correspcmding period of 1902 was only 349.50 
per ton. The advent of new smelters in the district In-
creased competition and as a result the producer has been 
profiting, as the smelters' margins have been reduced. The 
lead concentrates of the Joplin district average about 75 
per cent metallic lead; estimating the recovery of lead at 
95 per cent at the present St. Louis market value (34.325 
per 100 pounds), the total value of pig lead recove EPA7-00 191 5 
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A Lead Mine 
which has over 850,003 worth of 
Galena in sight, with ample mach-
inery thereon for operating is offered 
for sale by Se present owners, who 
have satisfactory reasons for dis-
posing of it. The property includes 
780 acre., across which is a well pro-
nounced fiesure vein, opened by 16 
shafts. all on Ors. The production can 
readily be brought UP to a point 
which will show handsome retu roe on 
the purchaee price. 

For Plats, Engineer's report,, and complete 
Matte, write 

MILLER. CI FAIKBAULT. 
701 Cheetnut St., 3t. Louis, Me• 

Missouri School 
of Mines 
Offers Courses in 

Mine Engineering, Chemical 
Engineering. Metallurgical. 

Civil Engineering. 
Chemistry 	and Assaying. 

Largely increased facilities. New 
buildings, newly equipped 

laboratories. 

GEO. E. LADD, Director 
KOLLA. MO . 

R. D. 0.JOHNSON, 
CONSULTING 

Mining and Mechanical Engineer. 
gperjay: 4017.1111EATINI NUL 

825 Roo Bldg., St. Louis, Mo. 

Werke sl Su CIII,,  Plliskere MIN& CHF. gm. 

CHEROKEE lANYON SPRIER CO.. 
...... OF 

HIGH GRADE SPELTER. 
GENERAL omega: Gas CITY, KAN. 
	.Gas., 	 , POW, LAMSON 

• CO., • 	 . N 	a. 
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SPELTER MARKET EASIER. 

Demand for October Deliveries Lighter 
Than Anticipated. 

St. Louis, Oct. 3 —The spelter mar-
ket has developed the slightly weaker 
tone predicted in these market reports 
four weeks ago. The closing quota-
t.on today for October delivery was 
5.60, while November delivery could 
be had for 5.50. It is a peculiar fact 
that October was quoted at 6.60 some 
30 days ago, which quotation was held 
firm during the entire month of Sep-
tember. Had the market today been 
on the same basis it was on Septem-
ber 3, the quotation should have been 
5.65. No marked break in speiter 
prices may be anticipated, however, 
although the market at present doer 
not .invite the operations of specu-
lators. 

As generally understood September 
deliveries were well sold up during 
the latter week of August and that 
only a few small sales of metal for 
prompt delivery were made during 
the last three weeks of the month. So 
far the production of October has 
been fairly well sold up during the 
month just ended, owing to the atti-
tude of the principal selling agents in 
holding their metal stiffly. The de-
mand for speiter during the past two 
weeks has not been so satisfactory 
and as a result the past week's opera-
tion was dropped from 6.65 to 5.60 
on Monday. which figure has been 
named during the week. Sales of 
metal have been of ordinary volume 
but as regarded in comparison with 
the very excellent demand which ruled 
during August and September, must 
be regarded as weaker. That the 
smelters themeelves recognized this 
tact was evidenced by the fact that 
a number of ore buyers in the Joplin 
district have reduced prices trom $1 
to $2 per ton during the past ten days.. 

The week ending to-night has been 
featureless, with some demand for 
metal on the part of one firm which 
sold short a month .or six weeks. 
The week's receipts were 47,995 slabs, 
against 26,855 slabs last week, the 
total shipments during the fortnight 
aggregating 90.835 slabs, the appar-
ent difference between receipts and 
shipments being largely due to the 
production of the Carondelet smelter 
of the Edgar Zinc Company. 

As published elsewhere in this is-
sue. it will be noticed that the Braun 
smelting plant at La Harpe, Kan., 
has passed into the control of the 
group of Boston cspitalists which 
have been dominating the affairs of 
the American Zinc. Lead and Smelt-
ing Company, of Joplin. Mo., and Bos-
ton. This company has been endeav-
oring to get into the zinc smelting in-
dustry for months past and furnished 
a portion of the money which built 
the Braun plant. Adyices from Iola. 
Kan., declare that the Boston crowd 
have purchased outright the Braun 
smelter, although it is not yet known 
whether or not they will operate it 
under the name of the Braun Smelt-
ing Company or the American Zinc, 
Lead and Smelting Company. It is 
also reported that William Lanyon, 
present manager of the United Zinc 
and Chemical Company, of Iola, is to  

start construction of a four-block smel-
ter at Caney, Kan. 

Following were the local spelter sta. 
t:stics for the week ending Sept. 26. 
1903. 

Reels Reels Shipta Shipta 

	

19111 	19112 	1911 	19Cd 

	

Mr,ndav 	. 	2.uCi 	505 	5.610 	9.016 

	

ueeday . . 	4,715 	7,080 	1./.4.,5 	15.481 

	

Wt.dneaday . 	8,115 	5,363 	1.000 	7.7.5 

	

Thursday ....4.175 	9.483 	9,135 	11.75, 

	

F. rlday 	. . 	1 200 	7.265 	7.1.95 	4343 

	

I4n tuniay .. 	7,595 	3,130 	o,110 	7,1311 

	

. 26.856 	53,230 	40,455 	53.946 
Total teat 

	

eek 	 32.820 	41,330 	45,275 	45.300 
Year to gate 1.511,445 1.794,160 1,841.156 1.884.940 

Following were the local spelter sta-
tistics for the week ending Oct. 3, 
1903: 

Recta Reels. Shipts. Shlpts 

	

1110,1. 	1902 	1943. 	1902. 

	

11.585 	5,380 	11.1,D5 	14.115 

	

13.610 	17,445 	626 	9.76 ,  

	

7.426 	1,577. 	10.350 	15 196 

	

7 500 	92,0 	9.640 	12.91s 

	

4 760 	1.30* 	5,875 	It/ 48e 

	

3 11., 	1 650 	7.91, 

	

Total ... . 47,995 	49.955 	90.381 	68.860.  
Total last 

	

week . . 26.656 	33.230 	40.465 	53.845 
Year to date 1.659.440 1.843.815 1,891.7.48 1,968.800 

Following was the range of prices 
on spelter at the points named dur-
ing the fortnight ending Oct. 3, 1903' 

	

St Louts 	New York 	London. 
Monde, . .. .6 75 	 16 121 	

1 t : d  

	

T reedav .... 1.6 he 	86 00 
Wednerday 15 66 	th MO 79 21 0 0 
Thureday 	.•5 75 	tS 705.75 	21 0 0 
Frlda) 	.. .. 115 651 	t5 7005 723 21 0 u 
Saturday .. 15 651 	16.00 	 21 0 0 
Monde y ... 6 664 	95 65 	 20 17 6 
Tureda5 	25 514t5 60 	15 75 	 21 15 0 
%1Icinceday . t5.61 	15 8095 85 	20 15 0 
Thur. lay . 45 80 	 ft, M 	 2039 u 
Friday ... ... 25 554r: 60 	15 6005 35 	20 15 0 
Saturday 	.. 15 60 	 t5 7066 75 	. 	. 
-- 

•bepternber delivery. tpetober delivery. 20e-
loner-November delivery 1Spot IP T. 

Spelter Easier In East. 
New York, Oct. 3.—The past fe 

days has seen an appreciably easier 
tone In the spelter market, the quo-
tations on futures being slightly lower 
than the normal parity with St. Louis 
quotations, as sent out from that city. 
The demand for spot metal In smal) 
quantities has been met with a quota-
tion of 6 cents, although until yester-
day one has been able to secure only 
small quantities Futures have been 
In fair demand. The market may be 
regarded as closing to-day with spot 
metal at 6.75 to 5 86, supplies having 
reached this market during the past 48 
hours. Delivery from the West within 
a fortnight is to be had again and 
quoted as spot metal. October deliv-
ery cloned at 5.70 and November at 
6.65, with the market easier than It 
has been during the past three monthr. 

ZINC SMELTER CHANGES, 

Braun Smelter Chain:es Hands—New 
Smelter at Caney. 

Iola, Kan., Oct 3.—It is definitely 
known here that the little group of 
capitalists wbo last week inspected 
the Braun Smelting Company's new 
Plant at La Harpe have purchased 
the property, which will therefore be 
under control of tbe same Interests 
which have controlled and operated 
the American Zinc. Lead and Smelt- 
ing Company. of Joplin. Included in 
the party were Messrs. Coollidge. 
Clark and Kimball. of Boston, Mass.: 
e. H. Hackney, of Carthage, and C. E. 
Hart. resident manager of the Amer- 
ican Z., L. and S. Company. of Jop- 
lin Mn W-lter Renton Ingalls. of Boa. 
ton. who is one of the best Mated 

FIVE PER CENT MONEY 
For developing nr equipping mining Prop -

erties. Do you need ft? It so. write Mr Ed-
ward D. Sniffen. 62 Wall Street. New York. a 
succeuful and reliable business man. sub-
mitting all the details and If possible an of-
Cclii statement and report of your propertY 
that be may present the matter intelligently 
and promptly advise you. 

Monday 	. 
Tuesday . 
Wednesday . 
Thursday . 
11ridav . . 
tlaturdaa . . 

ICROSDALE, STEWART, PH. D I 
MINING METALLURGY • . PA7-001916 Z 
INDUSTRIAL CHEMISTIt  . 	1  

1374 York St. 	 Denver. Colo. 
- 



If You Want. to Keep 
Posted on Lead and 
Zinc Developments..... 

either in the mines, the ore markets 
or their allied industries, you want 
THE LEAD AN D ZINC NEWS. Every 
other week, (26 issues), for $ .00. 
Send in your subscription. 

Pennsylvania Smelting Co. 
PURCHASE 

LEAD ORES,CONCENTRATES 
SLAGS, LEAD BULLION. 

Manufacture 

Pittsburg Refined Lead 

Silver Free 

Test Lead and Litharge 

Offlem33141th Ave.. PITTSBURGN,PA. 
Works, CARNEGIE, PA. 
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writers in the country on zinc, ac-
companied the party as consulting 
engineer and metallurgist. 

Announcement is made at Caney. 
Kangas, that Wm Lanyon, manager 
a the United Zinc and Chemieal 
Works. of Iola, is to erect a four-block 
smelter at Caney. A site has been 
purchased and it in claimed that work 
is to he inaugurated during the next 
30 days. 

C. V Petraens, who has been con-
nected with the Lanyon Zinc Corn-
pany as consultant metallurgist, has 
severed his connection with that com-
pany and is now In St Louis, whore 
he is to be connected with a new 
smelting enterprise. 

Prof. GrInisley. of the State uni-
veraity, has recently been in this dis-
trict, in the interests of the Kansas 
exhibits of minerals and mineral 
products for the St. Louis exposition. 
Among the displte,s which will be 
sent from this locality will be one by 
the Lanyon Zinc Company, which pro-
poses tu show zinc ores. spelter. zinc 
sheets and reds. He reports that 
southeastern Kansas-the Galena dis-
trict-le to make an excellent exhibit 
ut z Tie 1111d 191151 10117ix 

Prices of Sheets. 

Regular net prices of black and gal-
vanized sheets, subject to extras for 
odd Mem and based on 2 75e for black 
and 3 85c for galvanized. No. 28 gauge. 
The net prices on galvanized repre-
sent 75 and 10 off list for 27 and 28 
gauge, and a shade heavier discount 
for all other gauges except 29, the 
regular llst on galvauized is ap-
pended: 

Gal- 	Gal- 
Gauge. 	Black 	vanlzed. varnred 

	

Net. 	Net. 	List 
30 	3.00 

 
• 4.50 	21 

20 	2.90 	4 35 	19 
28 	 2.75 	3.85 	17 
27 	265 	260 	16 
25-6 	2.55 	3 '35 	15 
22-4 	- 	2.45 	3 10 	14 
18.26 	2.35 	2.85 	13 
16 	2.25 	260 	12 
10-34 	2 15 

The above prices are based on de-
livery at mill, Pittsburg district. plus 
regular tariff rate of freight to des-
tination. 

Meet in St. Louis Next Week. 

The sixteenth animal meeting of the ' 
National Paint, Oil and Varnish Asso-
ciation will be held in St. Louis next 
week, the orgaaization's headquarters 
being st the Southern Hotel. The as-
sociation will hear a number of im-
portant reports and an excellent at-
tendance is anticipated. 

New Smelting Plant. 
Florence, Colo., Oct. 3.-The Unit-

ed States Reduction and Refining Com-
pany has loaded eight cars with ma-
chinery and lumber for shipment to 
Utah. where the material will be used 
in the censtiuction of a 5,000-ton 
smelling plant. This company recent-
ly beught the Delamar-Wall group of 
c opper claims for ;500.000. The ore 
is a low grade composItIon, but will net 
a profit if treated on the ground. 

Mining Stock Quotations. 
Following were the closing quota-

tions on the lead and zinc stocks trad-
ed In on the local exchange and curb 
during the fortnight ending Oct 3. 
1903: 

	

Mini,,g. Stocks 	Capital 
Catherine Lead CO. . . 
C̀entral Lead Cn 	. 1 0011 we 

tenntor Crock 15 Co... 1.'10.000 
C.tiumbla Lead ........000000 
' Doe nun "Rad co . 	500.01111 
Granby H & S Cu . . I OW MO 
0000110 	 .10.0K1.r410 

	

111.1si %limns Co 	.... 1 000 000 
Small Hope Al Co . . 1511 OM 
•Y.t. Joseph Lead Co . COW 000 
St Louie & Laura S 

	

Zinc Co) . . . 	. 	300 000 	1 
IThankYRiving Lead & 

Zino CO 	60.000 
--- 

•Lpet dividend. 	 503. 	per 'lent 
mnnthl y  

iLses. dlynisad. .7uly 503 10 li.111. per snare 
tr RIO dividend. SPptember. leo. A1  pPr cent. 
uartei IS 
111,10.1. dividend. Stplenilor. 1903. 10 route per 

ehare 

Lead and Spelter Punctuations. 
-Load - 

	

Month. 	 5113 	1102 
January 	 4 075 	4000 

	

rehrUary   4 075 4 015 
March .   .4 142 	4 075 
April 	. 	. 	. 	567 	4 075 
Mav .........4 307 	4 075 
.11.ne 	. . 	4 50 	4 1175 
July 	 407. 	4 075 
August 	. 	..... 4 075 	4 075 
September . 	. 	4 070 
October ..... 	..... . 	075 
November . . 	. . . 	. 	4 075 
neePlrlhar 	 4 075 

4 01 

4 Ofe 
HOTS-The weans prim of speller In St. 

or Louis for the Month of January. 1903 •AN 
I 6890 pee lb ; Pabruare 4 M1e• Mar...h. 9 1740 
Anr11. $A 375e: Mav. 315,459c; June, 115 937C, July. 
5 507e. Aummt. 15 55e. 

FRANK NICHOLSON, 
Con:ailing Mining Engineer and Metallurgist. 
New York, 961 Ylroadway. enrel Eng- 

nevi/ming land Mining Journal. 
Joplin, Mo., Rooms 19 and 6016clUn. 

ley Itolldlne. 
Cable Address: "Nmanor " 

Codes used: Bedford. McNeill. Herm= le 
Neal and Lieber's Standard Code. 

Five Years' Spelter Averages. 

The average monthly prices of spel-
ter (hiring recent years have been ae 
below ' 

Month 	1933. 1903 1901 1900 1999 
January 	. 	1 57 	1 	4 09 	4 50 	5 40 
Feliruttly 	5 025 4 IN 	3 975 4 675 0 211 
March 	1 041 4 314 5 916 4 RR 0 IS 
A pri I . 	...G 65 	4 425 3 97 	4 685 6 675 
Mar . 	. 	5 63 	4 52 	3 98 	I 02 	4 075 
June 	. 	...5 641 4 073 3 97 	4 Ul 	6 40 
July 	..... 	6.662 6 :A 	8 925 4 25 	• 93 
A ugu,l. .... 	-3.725 5 45 	3 91 	4 17 	5 70 
September 	 49 	4 fa 	4 10 0 525 
October 	 5 49 4 Vi 4.12 	5 r 
.1coaember 

 

	

590 	430 	4.94 	4.020 
December 	... 4 91 	4 99 4.35 	4 R. 

Brass Manufacturers Have Found 
that our "Brass Special" brand of spelter will 
meet all of their requirements. It is made for 
the best selected virgin ores from the Joplin 
district aud distilled with all care and attention 
possible. 

Lanyon Zinc Company, 
220 BROADWAY, NEW YORK. ST. LOUIS. 

Address all orders for Spelter to St. Louis Office. 

Per Q meat!. ns 
10 	. 	075 

IOU . . 
101.02 	175 
10 	Ats 

11.1 
MO 05 57 
10 0 4U 0 00 
91 

▪ 

0 - 5 
	050 

10 	17 

300 

-S slier 

	

19473. 	1101. 

	

4 266 	407 

	

5 043 	410 

	

O 20 	4.20 

	

6 950 	427 

	

639 	447 

	

6 627 	455 

	

6 562 	1.27 

	

5 725 	544 

	

. . 	A.48 
		San 
		LIN 

470 
 	4.84 

- 
I 81 
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ore, sizcd larger than the openings in the bouom of the tray, 
was spread in the tray. The ttp-and-down motion of the tray 
resulted in vertical segregation with the heavier mineral work-
ing towards the bottom and the barrcn rock moving to the top. 
After shoveling off the layer of barren rock the upgraded mineral 
could be recovered. The basic principle of the hand jig de-
veloped into the belt-driven Hancock jig and the still-used Cooley 
and diaphragm-type jigs.° 

The jig greatly increased the efficiency of mineral beneficiation 
in the Joplin district, but it was not very successful in recovering 
ore sizes below an eighth of an inch. The development of the 
"sludge table," which also separated different minerals by means 
of differences in their specific gravity, helped to solve this prob-
lem. The sludge table resembled a slightly tilted table top with 
thin strips of wood called "riffles" nailed to its surface. An 
eccentric attached to the table imparted a reciprocating motion 
in the horizontal plane to the table, with the return movement 
being much faster than the forward motion. The ore, carried 
over the table by running water, settled into the depressions be-
tween the riffles. The quick return stroke tended to throw the 
heaviest material the farthest and eventually separated the ore 
into several bands of near-equal specific gravity which the mo-
tion and water drew off the end of the table into bins. By the 
time Kimball arrived in the Joplin district in late 1902 most of 
these improvements had been widely adopted and were con-
sidered standard operating procedure. 

The company property in the Joplin area which Kimball in-
spected, and on which he based his report for future prospects, 
consisted of a small stone office in Cartersville and about 4,000 
acres of land of which 2,300 acres were owned in fee simple and 
1,700 acres were leased. Local miners operated leases on a small 
portion of mineral land, mining the small, but rich, "lens" de-
posits of zinc. Most of the land, however, was inactive. The 
largest and most promising tract, known locally as the Davey 
farm, consisted of 625 acres of leased mineral land located in 
a section of the district where mining from shallow shafts had 
been carried on for years. By 1902 these small-scale mines had 

The Mining and Smelting of Zinc 	 23] 

mostly closed down and there seemed little prospect of securing 
new sublessees. Nevertheless, when Kimball returned to Bos-
ton in January, 1903, he submitted a report recommending con-
tinucd operations. The potential of the zinc industry attracted 
Kimball and apparently he convinced the board that a well-man-
aged and closely integrated company, engaged in subleasing and 
mining the Joplin zinc deposits and in smelting, could enjoy sub-
stantial profits." 

There seems little doubt that Kimball pointed out to the board 
that the price of zinc metal did not fluctuate as violently as the 
market for zinc ore, and that the smelters seemed less subject 
to the intense competition that plagued the miners. In addition, 
a trained observer such as Kimball would have quickly discovered 
that smelters appeared more prosperous and better able to plan 
effectively for the fuun e than miners. Kimball might have pointed 
out that the Granby Company, onc of the most successful large 
corporations engaged in subleasing in the district, had already 
entered the snicking business. The exploitation of the natural 
gas deposits in southeastern Kansas had already encouraged the 
development of gas-fired zinc smelters in that region. 

Apparently Kimball's enthusiasm proved contagious, for in 
April, 1903, the board hired Walter R. Ingalls, one of the fore-
most experts in the Unitcd States on zinc mining, smelting, and 
marketing, to serve as a consultant. Ingalls and Kimball agreed 
that the best procedure would be to purchase an already operating 
smelter in the district. Throughout the summer of 1903 Kim-
ball and Ingalls inspected and negotiated for the acquisition of 
various smelters in the Kansas natural gas region. In October, 
1903, Kimball, Ingalls, Clark, Coolidge, and C. H. Hackney, 
attorney at Carthage, Missouri, inspected the Braun Smelting Com-
pany's new plant at La Harpe, Kansas; they were accompanied 
by C. E. Hart, who had replaced W. B. Fisher as resident man-
ager for American Zinc in Joplin. Before Kimball returned to 
Boston, he completed the deal." 

While Kimball pressed the board to invest more capital in 
vertical intcgration of company activities, Hart sought permis-
sion to engage in actual mining operations. As early as 1901, 
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Hart's predecessor suggested to the board that many heretofore 
unprofitable properties could and should be operated by Amer-
ican Zinc at a comfortable margin. Indeed, when the board, re-
membering the previous costly experience under Renfrow, re-
fused Fisher permission to operate the Marguerite lease for the 
company, Fisher managed the property under his own name and 
demonstrated thc soundness of his proposal by turning over to 
the company more than $1,000 in profits the first year." Despite 
Fisher's rather dramatic evidence, Clark and Coolidge refused 
to allow American Zinc to re-enter actual mining. 

In June, 1903, Hart informed the board that the Three Shaft 
Mining Company, sublessee of part of American Zinc's Davey 
property, would abandon its unprofitable small-scale mining 
operation. The directors skeptically granted Hart's request to 
prospcct thc claim scientifically to determine the economic feasi-
bility of a larger-scale operation. Hart argucd that poor manage-
ment and bad mining techniques, not exhausted mineral de-
posits, had caused Three Shaft Milling Company's failure, and 
that detailed cost studies would prove that the property could 
be profitably mined. The board granted his request to undertake 
the study." 

Hart's argument and cost studies persuaded the board that 
hard-rock mining, unlike the previous soft-ground diggings, could 
be more profitable carricd on by large-scale operations. Amcri-
can Zinc spcnt over $2,000 per month during the latter part of 
1903 and eally 1904 drilling other properties to test cue values 
and tonnages. The results exceeded even the most optimistic pre-
dictions; of the twenty-three holes drilled on the Hockaday tract, 
for example, ore was found in all but two. Moreover, the ore, 
encountered at the 157-foot level, ran about eighteen feet of uni-
form thickness and quality. Development of this property and 
the purchase of the already operating Richmond mine in the 
Webb City-Cartersville section of the Joplin district provided a 
firm basis for American Zinc's re-entry into mining and milling 
for its own account." 

Harry Kimball argued that the Davey farm, which American 
Zinc first leased and finally purchased at Hart's and Kimball's 
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insistence, offered unusual opportunities for profitable opera-
tions. Kimball urged the board to allow him to apply to the 
Davey property the large-scale, low-unit-cost methods, which Hart 
was already successfully using, in an effort to expand production 
rapidly and take advantage of rising ore and metal prices." On 
the Davey property drilling indicated a large tonnage of ore de-
posited in solid rock often more than twenty-five feet thick. Un-
fortunately, the ore was of a lower grade than had ever been 
commercially mined in the Joplin area. Nevertheless, Kimball 
believed that by employing large-scale operations with the result-
ing economies of scale, and by carefully reducing costs in min-
ing and milling, a production level of at least 600 tons of ore per 
day would prove profitable even under existing ore prices. More-
over, the trend within the industry indicated higher ore and 
spelter prices in the near future." 

With Coolidge's strong personal recommendation and at Kim-
ball's insistence, the board agreed to cost studies for the necessary 
equipment for large-scale production at Davey to materially re-
ducc mining and milling costs. Kimball's estimates amountcd 
to $30,000 for the installation of standardized Joplin machinery 
and power units, which had already proven economical in the 
district, in addition to materials and equipment on hand. The 
board, still remembering American Zinc's first disastrous experi-
ence in operating mines and mills under general manager Ren-
frow, finally approved Kimball's request for $30,000, with a warn-
ing that "those estimates had bctter be right or else." The overly 
optimistic Kimball found himself $5,000 short, and his urgent 
request to thc board for additional funds was returned with a 
reply that the company had no money to provide. Faced with 
the absolute necessity for more capital, Coolidge, with the agree-
ment of the board, personally advanced the $5,000 needed to 
complete the plant." 

Even Kimball's optimistic predictions proved too conservative. 
In 1905, from the Hockaday and Davey tracts alone, American 
Zinc produced $146,850.69 in lead and zinc concentrates. From 
an ore with a recoverable value of only $1.27 a ton and at ap-
proximately $0.87 per ton operating costs, Kimball reported a 
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profit of nearly $76,000 foi the year."' The following year the 
total value of the company's production exceeded $495,000. 
American Zinc was in the mining business to stay.' 9  

In 1906 Kimball re-established his headquarters at Boston and 
named Charles W. Landrum, who had been with the company 
for several years, manager of mines. Landrum's appointment 
illustrated Kimball's ability to attract talented people. The Mis-
souri Mine Inspector in 1907 noted of Landrum: 

Under his supeivision the wolk of mining and mill-
ing the ore has bcen so systematized that the smallest 
detail relating to the cost of mining the several grades of 
ore, the cost of fuel and milling, can each be determined 
for each day that operations are carried on. . . . The 
cost of the respective fuels per horse power, per day, 
has been arrived at and correctly determined. . .. With 
the splendid equipment and management of this com-
pany, with two per cent zinc ore, the same selling at 
$40 per ton, has furnished a profit. Facilities for eco-
nomically mining, handling and milling such grade ore 
has much to do with the iesult." 

The introduction of accurate cost accounting, a new technique 
in thc Tri-State arca, (Missouri, Kansas, and Oklahoma) per-
mitted Landrum and Kimball to conduct carefully controlled 
experiments in developing low-unit-cost mining methods and ma-
chinery for handling the low-grade ore in the "sheet ground." 
In 1907, to increase production and lower labor costs, American 
Zinc introduced in the Joplin mines, the first steam-operated 
shoveling machines especially adapted for underground work. 
That same year, at Albert Holden's suggestion and Kimball's 
specific instruction, Landrum began using mules underground 
to replace hand labor in pulling the ore cans from the "mining 
face" to the hoist." All of these innovations in mining techniques 
increased productivity and lowered costs. 

In milling Kimball adopted the usual Joplin practice of build-
ing small individual concentrating plants neat the hoisting shafts, 
rather than the large central mills employed in many other 
mining camps. By 1905, out of years of adaptation and experi-
mentation, a definite system of ore concentration had evolved— 
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nationally recognized as "Joplin Mill practice."" Once a de-
posit was exhausted the light and portable Joplin mill could be 
dismantled and moved to a new location. These mills proved 
quite flexible in operation and size, depending entirely on the 
estimated tonnage output. In practice the 500- to I,000-ton-a-
day capacity mills quickly dominated the district. Once the ore 
had been crushed to the proper one-half-inch size or less, it flowed 
through a seiies of jigs by means of pulsating water." The 
heavier mineralized particles settled fastet and the lighter waste 
washed off as "chats" or "tailings." 24  The product of the jig process 
was a fine sand containing mineral particles called "middlings." 
A "cleaner jig" separated these fine ore particles from waste 
sand, the end product being a concentrate of approximately 60 
per cent zinc content." 

In the early period the zinc concentrates were shipped to the 
smelter by wagons and later by narrow-gauge tracks connecting the 
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mills to railroads. Until the 1920's most zinc in the United 
States was produced in horizontal retort furnaces. Unlike most 
other common metals, which are smelted in large furnaces and 
the metal drawn off in the molten state from the bottom, zinc 
is actually distilled or vaporized and the metallic vapor subse-
quently condensed. In the distillation, or "retort," process con-
centrates are first roasted in order to burn off the sulphur and 
convert the zinc into an oxide. The roasted concentrates, or "cal-
cine," after being mixed with finely ground coal, are "charged" 
into cylindrical, burnt-clay containers called "retorts," with a 
capacity of about one and three-fourths cubic feet each. Retorts 
are arranged in long horizontal rows in a gas-fired furnace. In-
side the cylindrical retort the carbon in the coal unites with the 
oxygen in the zinc oxide, liberating the metallic zinc at a tem-
perature above its boiling point. The zinc vapor condenses in 
a funnel-shaped clay condenser where it is periodically drawn off 
as a liquid and cast into slabs of approximately fifty pounds." 

After each twenty-four-hour cycle the retorts are cleaned of 
the residues, recharged with fresh material, and replaced in the 
furnace. The labor involved in early horizontal retort furnaces 
required about 21/4 highly skilled man-days per ton. Besides the 
raw concentrates, the large fuel requirements presented the most 
costly expenditure. In 1899 smelting costs averaged between $10 
and $12 per ton of ore, with only about 82 per cent of the zinc 
content extracted. Inauguration of natural gas smelting in the 
Tri-State area reduced smelting costs $3 to $5 per ton and in-
creased the extraction rate to 85 or 86 per cent." The essen-
tial requirements for profitable and dependable zinc production 
included cheap fuel, trained labor, and an abundant supply of 
high-quality concentrates. 

Until after World War I, American Zinc, like most zinc pro-
ducers, sold most of its metal through specialized marketing firms 
on a commission basis. Occasionally large consumers of zinc metal, 
such as steel firms which used large quantities of zinc in galvaniz-
ing, contracted with American Zinc for delivery of metal in the 
future at a set price. Increasingly during the 1920's, and especial-
ly after Howard I. Young became president in 1930, American 
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.ziae handled its own sales through regional offices and a sales 

force which worked on a straight salary basis. While the establish- 

ent of a separate sales department allowed for a more aggressive 

iiffort in seeking customers, it is probable that in the early years 

the use of commission firms was more economical. 
By operating its own mines, mills, and smelters, American Zinc, 

Lead and Smelting joined Granby Mining and Smelting and 

. New Jersey Zinc as the only fully integrated zinc firms in the 

United States. 28  Other smelters in the Tri-State area purchased 

concentrates in the sharply fluctuating Joplin market, where 
price variations made smelting unduly risky. Walter R. Ingalls, 

a leading authority on the zinc industry in the United States, 
noted about the period between the turn of the century and 
World War I that "The producers of ore were counted by 
hundreds, most of them being individually small, and the in-
dustry was quite unorganized, both on the mining and the smelt-
ing sides, strongly competitive on both sides, and not very profit-
able as a whole."29  

Despite the advantages of fully integrated operations, in-
creased fuel costs and the possibility of gas shortages convinced 
Kimball that in the long run the La Harpe smelter was not 
a desirable property. On December 30, 1905, the board of direc-
tors accepted Kimball's recommendation to sell the smelter at 
about the same price as the original cost, and American Zinc 
temporarily retired from the smelting business. Nevertheless, the 
experience had been profitable and Kimball remained convinced 
that a fully integrated mining, milling, and smelting company 
stuootry  d i  tho  e best chance of earning consistent profits in the zinc in- d

As the pricc of spelter rose during 1906, and especially as the 
smelting margin—that is, the difference between the prices of 
ore and of spelter—increased, Clark, Coolidge, and Kimball sought 
a sounder financial position for prospective expansion. In a 
letter to stockholders of October 8, 1906, Kimball pointed out 
that although the company had reinvested the $120,000 net profits 
from the previous year's operations, there was still a shortage of 
operating capital, $110,000 of debt, and a need for an additional 
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$100,000 for immediate development. Moreover, the require-
ment in the bylaws that authorized but unissued stock not be sold 
for less than par value of $25 per share prevented the direc-
tors Erom raising the necessary funds in this manner, since the 
market value of American Zinc stock had not reached $25 for 
some time. 

The directors proposed rcducing the number of authorized 
shares by half, from 100,000 to 50,000, thereby decreasing the 
total capitalization to $1,250,000. Under this scheme each share-
holder would have the same proportional interest in the com-
pany, and would have the opportunity to purchase his pro rata 
share of the 10,000 shares being offered at $25 par value to raise 
a necessary quarter million dollars for operating capital. In the 
event stockholders failed to take the entire offering, a syndicate 
of the dil ectors agieed to underwrite the issue without conmiis-
sion." The approval of this proposal on October 16, 1906, pro-
vided the necessary capital for expansion and vastly improved the 
immediate financial position of American Zinc. Perhaps even 
more important, the newly reduced capitalization represented a 
much more realistic evaluation of assets and potential carning 
power. 

Less than a year after disposing of the La Harpe plant, Kim-
ball had an opportunity to acquire substantial interests in two 
newly constructed smelters in southeastern Kansas. Ludwig Vo-
gelstein, president of a New York metal brokerage firm and man-
ager of International Metals Selling Company, an affiliate of 
United States Smelting, Refining, and Mining Company, had 
acquired options on smelters at Caney and Dearing, Kansas, 
together with ample gas properties to ensure plentiful low-cost 
fuel. Vogelstein knew—thiough his contacts with Clark and Coo-
lidge, who served on the board of United States Smelting, Re-
fining and Mining, and with Albert Holden, who was then man-
aging director of United States Smelting, Refining and Mining—
that Kimball desired to re-enter the smelting business. Vogelstein 
offered to sell the smelters for a total purchase price of approxi-
mately $1,000,900. Kimball suggested buying thc smelters by is-
suing 40,000 additional shares of stock, buying a half interest 
outright, and trading 20,000 sharcs oE fully paid-up stock to L. 
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Vogelstein and Company for the remaining interest. To secure 
the two smelters the stockholders of American Zinc agieed to 
increase the authorized capital stock to 150,000 shares; 80,000 
shares were outstanding and 70,000 additional shares were au-
tholized but unissued, making a total capitalization of $3,750,000. 
The shareholders increased the number of directors from seven 
to eleven to allow L. Vogelstein and Company proportional rep-
resen tation. 32  

The purchase of the smelters, while allowing the vertical in-
tegration which Kimball desired, unfortunately also forced Amer-
ican Zinc to permit Vogelstein a voice in policy decisions. The 
metal brokers, concerned more with speculative profits from 
market fluctuations than in long-range profits, often advocated 
policies which Kimball considered contrary to the interests of the 
company. Also, as part of the bargain, American Zinc entered 
into a disadvantageous marketing contract with Vogelstein which 
restricted Kimball's alternative courses of action. The agreement 
lasted until immediately prior to World War I. A third conse-
quence of the connection with Vogelstein and Company was the 
development of a schism within the theretofore closc-knit board 
of directors. The previous board consisted of close friends and 
even neighbors who by 1906 had given up the dream of quick 
speculative profits and were more concerned about the long-range 
future of their investment. The Vogelstein element within the 
board proved disruptive until its replacement during World 
War 

The smelter at Caney was already in operation at the time 
of the transaction and the Dearing plant was in the final stagcs 
of construction. The Mineral Resources of the United States for 
1906 announced: "In March, 1907, two blocks of the new plant 
at Dearing, Kansas were fired up, and at present all four blocks 
of 600 retorts each are in full operation."" The two plants to-
gether produced about 30,000 tons of spelter a year and from 
January, 1907, to thc end of November, 1910, yielded a total 
profit of $732,773.01. 33  Once again American Zinc enjoyed full 
integration of its Tri-State properties, a constant goal of Kimball 
to promote stability and hopefully profitable operations. 

Having integrated production in the Tri-State area, Kimball 
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named W. F. Rossman as manager of smelters, who, with C. W. 
Landrum as manager of mines, supervised American Zinc opera-
tions in the field. Kimball again returned to Boston. Even so, 
all decisions regarding policy were made or approved by Kim-
ball. In addition the Boston members of the board, especially 
Coolidge and Clark, participated actively in the affairs of the 
company. Albert Holden and Vogelstein also took an unusually 
detailed interest in operations and policy decisions. "Policy," of 
course, implies sonic degiee of control over events, and judgments 
as to the probable results of alternative decisions. In practice the 
dealer, buying and selling in an organized market such as zinc, 
exercises no real price "policy." Even a dealer who speculates 
on rises in the market, but sells through the medium of a quoted 
price, has no such policy" 

As to labor and production, Kimball sct forth American Zinc 
policy bluntly and succinctly in 1907: 

We are in favor of the premium basis of pay at this 
end, depending upon the amount of work actually 
done.... We do not believe in entering into any agree-
ment with other smelters in regard to the question of 
wages. If we can afford to pay men more money than 
some other smelter can whose methods are not as mod-
em and effective as ours, and whose costs are more than 
ours, we consider that that is not our fault... . We be-
lieve in running our own plant according to our own 
ideas without regard to our competitors. 3 r 

As Kimball went on to explain, lie was not acting from altruistic 
motives; rather, "it all resolves into a matter of cost and keeping 
the plant running at full capacity. Our loss from onc week dead-
fire would be so gieat that any reasonable increase in wages would 
be as nothing to it." 38  

In the same manner, American Zinc's pioneering safety meas-
ures, particularly the introduction of the water-hammer drill 
and other dust-abatement practices, while partly motivated by 
the humanitarian desire to prevent accidents and silicosis, stemmed 
equally from Kimball's concern to lower the costs of the state-
required accident and disability insurance. 

On the question of ore purchases, Kimball suggested that Ross- 
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man continue the policy of buying Joplin ores at market quota-
tions even though he predicted lower spelter prices. If ore fell 
in equal ratio, there would be no reduction in the smelting margin. 
Rcasoning that their own gas wells supplied fuel at practically 
no cost, Kimball urged Rossman to maintain at least a four to 
six weeks' supply of ore on hand to ensure steady production (un-
less he anticipated a sudden drop in Joplin ore prices) . Kimball 
preferred Joplin concentrates to othcrs bccause they were cleaner 
and easier to treat. Most of all, he reminded Rossman that low 
unit costs depended on economies of scale which came from operat-
ing at full capacity. 32  

In early 1907 spelter prices started to slump. Whereas zinc 
metal averaged 6.10 cents per pound in 1906, the 1907 price 
averaged only 5.90 cents and the following year dropped to 4.62 
cents per pound." As usual, ore prices declined, but not so fast 
as the metal prices, so that the smelting margin narrowed to 
where profitable smelting bccamc almost impossible. However, 
within a few months ore prices began a corresponding decline: 
in September, 1907, some analysts argued that the market price of 
ore had fallen below the actual costs of mining and milling. An 
agreement to restrict ore production provided temporary relief, 
but as a leading mining journal noted, "it was of course inef-
fectual in combating the great industrial depression that was 
pending. .41 

Harry Kimball, disgusted at the fluctuating prices of ore and 
metal, remarked, "The whole zinc business has been a game of 
children from the beginning." 42  Since most smelters sold a major 
portion of their output for future delivery, the price at which 
they purchased ore often had more bearing on profits than effi-
cient, low-cost methods and techniques. Moreover, the market 
remained beyond the control of the managers. For several years 
'American Zinc, Lead and Smelting Company had tried to in- 

gurate a system of buying concentrates on a contract basis with 
it fixed relation between the price of metal and ore. Unfortunate-
ly, as Kimball pointed out, this was contrary to the entire his-
tbry of the district, and a sliding scale for ore on a contract basis 
Was not successfully introduced until 1911, and was not generally 
accepted until after World War 

EPA7-001924 



; 

[34 	 THE AMERICAN ZINC COMPANY 

Faced with rapidly falling ore prices, in December, 1907, the 
directors of Amcrican Zinc ordered all mining operations closed 
down and suggested running 50 per cent of the smelter capacity 
on "dead heat." 44  Ore purchases were to be restricted to the ab-
solute minimum necessary to fulfill existing metal contracts. Both 
Kimball and W. F. Rasman blamed their troubles on the exclu-
sive selling contract with L. Vogelstein and Company. "If you 
and I were running the selling end," Kimball agreed with Ross-
man, "I believe we would at least make a greater effort to sell 
metal than appears to have been done."'" When Coolidge and 
Clark suggested completely closing the Caney smelter, Kimball 
balked, arguing it would be better to operate at a small loss so 
long as the variable costs and any part of the fixed costs were 
covered than to operate on "dead heat" with fixed expenses of 
over $1,000 per month, not counting vacant company houses, 
empty buildings, loss of skilled labor, and damage from neglect. 46 

The panic and general business depression in 1908 pioduced 
severe but short-lived reactions in thc zinc industry. The price 
of spelter dropped first, placing a strain on the smelters, who in 
turn began lowering the price they would pay for ore. In mid-
July, 1908, Kimball aigned that the crisis had passed, and opera-
tions resumed in the mines. A month later he advised Rossman 
to maintain minimum purchases of concentrates and to wait for 
the increased production of ore to force prices lower before in-
creasing the reserve stock." 

With the price of ore and metal fluctuating independently on 
a weekly and even a daily basis, the operation of zinc smelters as-
sumed a speculative chatacter which made long-range planning 
senseless. The barrage of letters, coded telegrams, and phone 
calls from Coolidge, Clark, and Vogelstein to Kimball, and from 
Kimball to Rossman, advising market conditions and suggesting 
when and at what price to enter the ore market, consumed more 
time than normal operational communications. Partly in an ef-
fort to remedy this situation, and particularly to eliminate the 
cutthroat competition for concentrates among smelters in the 
Joplin district and to "stabilize" prices„k. B. Cockerill, presi-
dent of Cockerill Zinc Company, proposed a smeltees combine 
to establish quotas and limit prices for ore in the district." In 
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September, 1908, the proposed smelter combine held an informal 
meeting in St. Louis. Kimball, mindful of the recent panic, 
requested permission to attend. Coolidge immediately gave a nega-
tive reply, saying, "You will conduct your affairs regardless of 
others."" Although both Cockerill and L. Vogclstein argucd that 
the combination was not intended as an illegal restraint of trade, 
Coolidge informed Kimball this was "foolish" in view of the 
announced intention of holding ore prices at $36 per ton." 

Even though the proposed combination exerted little or no 
influence in its efforts to control the Joplin ore market, both 
Kimball and Rossrnan, anxious to eliminate what they considered 
unnecessary risks and uncertainties in the zinc industry, urged 
Coolidge to allow them to attend the meeting. On October 
30, 1908, under Coolidge's stern admonishment, the board of 
directors passed a resolution that "no officers, directors, agent 
or representative of this company shall represent this company or 
its directors at any meeting or conference held for the purpose of 
fixing either directly or indirectly the production or price either 
of ore or spelter." 5' In spite of American Zinc's refusal to be-
come involved, Cockerill continued to keep Rossman advised 
on the organization's haphazard attempts to contiol the market 
and to urge both Rossman and Kimball to attend meetings. In 
October, 1911, three years after the original proposal, responding 
to Kimball's persistent argument that such an organization, by 
eliminating speculation and ending waste, would benefit Amer-
ican Zinc and thc entire industry, Coolidge again vetoed the idea. 
'While Coolidge admitted that he personally did not agree with the 
antitrust laws of Missouri and the United States, in his view they 
must be obeyed. When Kimball complained about the vagueness 
of the laws, Coolidge willingly acknowledged that he could not 
swear that the activities of the zinc combine constituted a viola-
lion, but nevertheless: "There is only one thing I am sure of. We 
are trying to run a legitimate business of mining zinc ore, and also 

smelting that orc, and other orc wc may buy, by means of gas. 
I know that we are not attempting to interefere with any other 
Man's business. All we are trying to do is conduct a reasonable 
and legitimate business in a businesslike way." 55  

,. Coolidge's advice to Kimball to forget about combinations and 

1 
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[2 1 8 	 THE AMERICAN ZINC COMPANY 

CHAPTER 2 

I Interview with Richard Immel, August 17, 1963. 
2  Interview with C. T. Millice, February 2-3, 1959; Harry Kimball, 

"American Zinc, Lead and Smelting Company 1903 to 1916. Inclusive," 
1. When Kimball resigned as president in 1916 to accept the presi-
dency of Remington Arms Company, he was asked to write a sketch 
of his experiences with the American Zinc Company. This eight-
page unpublished essay is hereafter referred to as Kimball, "American 
Zint.." 

3  Intervicw with H. A. Coy. August 18, 1963. 
4  Ibid. See Edward C. Kirkland, Dream and Thought in the Busi-

ness Community, 1860-1900 (Ithaca, 1956), for an analysis of the 
businessman's thought toward the outside world. Kimball's impul-
siveness and optimism eventually proved to be his undoing. In 
1916 hc left American Zinc to assume thc presidency of the Remington 
Arms Corporations. After a few years he resigned, went into busi-
ness for himself, and was bankrupted during the 1929 crash. He 
died in 1936 while living in California on a very modest income. 

i Kimball, "American Zinc," I. 
6  Mid, 2: and Missouri Bureau of Mines, Eighteenth Annual Report 

(Jefferson City, 1904), 147-148. 
7  For the description of early mining practices in the Joplin district 

1 am indebted to W. F. Netzebrand, a long-time resident and student 
of the Tri-State mining area, and to Arrell M. Gibson, "A History 
of the Lead and Zinc Industry of the Tri-State DistriLt" (unpublished 
Ph.D. dissertation, University of Oklahoma, 1954). 

"Dewatering" is commonly used in mining terminology rather 
than "draining." 

°See Gibson, "A History of the Lead and Zinc Industry of the 
Tri-State District," for a more detailed discussion of the jig 

143  Kimball, "American Zinc," 2-3; A Z.L.S., Minutes of the Board 
of Directors, January 21 and April 22, 1903 Unfortunately no copy 
of Kimball's leport exists, and indeed he may only have submitted 
an oral report to the board. The substance of the report must be 
inferred from Kimball's subsequent actions and later recollections. 

II /bid.; "Spelter Market Easier," Lead and Zinc News, 6 211 (Oc-
tober 5, 1903). For a discussion of the !motional factors in zinc 
smelters, see Carl K. Cotterill, Industrial Plant Location and Its Ap-
plication to Zinc Smelting (St. Louis, 1950). 

" William B. Fisher to R. L. Paine, April 13, 1901, A.Z.L S. 
Archives, Joplin, Missouri. 

13  A.Z.L.S., Minutes of the Board of Directors, June 2, 1903.  

Notes: Chapter 2 	 2191 

14  Joplin Daily Globe, January 31, 1904. Drilling was and is used 
extensively in mine exploration to determine the size, shape. and 
character of possible ore bodies. 

" Missouri Bureau of Mines, Eighteenth Annual Report. 
" Kimball, "American Zinc," 2. 
"Ibid., 2-3. 
16  Ibid., 3; Missouri Bureau of Mines, Nineteenth Annual Report 

(Jefferson City, 1905), 350-351. 
" Missouri Bureau of Mines, Twentieth Annual Report for the 

YeTarEind.  ing December 31, 1906 (Jefferson City, n.d.), 8-9. omd   

21  Harry Kimball to C. W. Landrum, April 4, 1907, A.Z.L.S. 
Archives, Mascot, Tennessee. In mining terminology "mining face," 
as applied to the underground drift, crosscut, or slope, is the end 
in which work is progressing. 

22  "Joplin Mill Practice," Engineering and Mining Journal, 78: 
579-580 (October 13, 1904); Gibson, "A History of the Lead and 
Zinc industry of the Tfi-State District," 152-155 

23 /bid.; Northern Mining Press, Mining Explained in Simple Terms 
(Toronto, Canada, 1955), 150. 

24  "Joplin Mill Practice," Engineering and Mining Journal, 78: 
580-582. 

25  Julian D. Conover, "The Zinc Industry," in John G. Glover 
and William B. Cornell (eds.), The Development of American Indus-
tries (New York, 1932), 407-408. 

"Ibid., 409-410. Producer gas is prepared by burning low-grade 
coal in a limited air supply so that a combustible gaseous mixture 
is obtained. 

27  Ibid., 440; Ingalls, "The Zinc Industry," in Warshow (ed.), 
Representative Industries, 664-665. 

21  Ibid., 660, and H. D Carus, "Historical Background," in C. H. 
Mathewson (ed.), Zinc: The Science and Technology of the Metal, 
Its Alloys and Compounds (New York, 1959), 1-7. 

"Ingalls, "The Zinc Industry," in Warshow (ed.), Representative 
Industries, 660. 

" A.Z.L.S., Minutes of the Board of Directors, December 30, 1905; 
and Letter to Stockholders, December 11, 1906. 

21  A.Z.L.S., 1 titer to Stockholders, October 8, 1906. 
"Ibid., December 11, 1906. 
" Kimball, "American Zinc," 6; and interview with C. T. Millice, 

February 2-3, 1959; A.Z.L.S., Minutes of the Board of Directors, 
October 16, 1907. 
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CAMPBELL & GOSHORN, 

AL ,t3 Of CAIPPOILL. 
ATTORNEYS & COUNSELORS. 

JONPI P 031.4W. 	 BANK ALLEN COUNTY BLDG. 
STEN 66666 HER & NOTARY. 	IOLA .KANSAS. 

Re La Harpe Smelting Co Iflyo 	 October 8, 1906. 

Secretary of State, 
Topeka, Kansas. 

Dear Sir: 
Herewith findoertified copy of Articles of Incorporation 

of said campany, for use of the aharter Board in passing upon said 
Company's Application for permission to engage in business in 
this state. 

 

Yours.. truly,. 
enc. 
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Secretary. 

lit-now all Men In these Presents: 
That the . . . . LA NARPE :3,107171.1NC ..0 QI4P.ANY 

	

•• • .............. 	••• •• 

a corporation organized under the laws of the State of 	. 	 ........... .  	, and with its 

principal office at ............. 	-CHEYE,NNE 	 , in said State, hereby consents, without power 

of revooation, that actions may be commenced against it, the said. ..... 

• COMPANY 	 . , in the proper oourt of any county in the State of 

Kansas in which a cause of action against such corporation may arise, or may have heretofore arisen, or in 

which plaintiff may reside, by service of process on the Seoretary of State of the State of Kansas; and the 

said corporation stipulates and agrees that such service shall be taken and held in all courts to be as valid and 

binding as if due service had been made upon the president or any other chief officer of said corporation. 

IN WITNESS WHEREOF, Said corporation has caused these presents to be executed 

by its President and its Secretary, and authenticated by its corporate seal, 
th e 

at . the o ity of Nev:ada 	sakic&ate of 	Milli:ID:Uri-7 	 

this. .. 	day of..... ....... .....O.c tob.e r 	.A. D. 180.6.. 

. 	 - • 

ATTE8T: President. 
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RESOLUTION 
BY 

THE. Board. of Trustees of La. Harpe Smelting Company, a corporatinn . 

of the State of . Wyoming.. 

Oc tober 

Ate meeting of the Ricentacask Trustees.. of. La Harpe. Smelting Company, .. 

duly held at the (Ace of said Company, on the 	24th 	day of 	February, 	1906 

Mr. 	Clark 	 offered the following resolution and moved its adoption: 

R111301.,11D, That the President and Secretary of this. ... company . 	... ....be and they are hereby authorised 

sad instruoted to execute the written consent thereof to be eued In the State of Kanena. In the manner provided In section 

3 of on act of die Leglelature of the State of Kansas oomeerelog private eorpoeutious, approved January 7, 139e. 

The reaolution was adopted. 

STATE OF... Kansas . 

COUNTY OF 	Allen 

Walter S. Goodin, 

being duly sworn, says he is Secretary of the 	La Harps Smelting Company, .... 

- a corporation 	 of .. the State of Wyoming, .. 
Trustees of 

and that the foregoing is a true mid correct copy of CI resolution adopted by the Board of IDNILLIWIM said 

corporation held , on the 29th  day of Febritary, _ Igo 6 

together with the minutes ooneerning maid resolution. 

cr-e-oCA--r -V.Secraiary. 

SWORN TO AND SUBBORIBRD before 11113, this -.. 

of . 	to:1)er, . . 	_190 6 . 

61:4,., _ 
No 

OtroommWWeespime--- 	,._a Arivorlor  



to  Wale of 
OFFICE OF TEE 

SECRETARY OF STATE 

0 

littita Nabs of Amtrtra. 
Mate of ritonting. 

g Et 	6ecPutaty., 9 6tate; o,f tge, tate" 

Merlititlj; AO,  ti.424.egy, cetti.rgi that the annexed has been 

oarefully compared with the original Certificate of Dissolution 

- 

of JA_MBELAXELZIELIQVAIX, 

Fourth day of February, A. D. 

and is a full, true and oorreot 

thereof. 	 

filed in this offioe on the 

1910, at nine ololock, A. M., 

copy of same, and of the whole 

3fia Westinwng 1011111mIt ggia4e geteunta 6.21 

iianD /ma atuced IL gneat 

Stag 4 Ige state 4 GtbliantiAto t 

Oone,  ai,egeyenne; ifte, 

,tgia, 	S m 0 0 ND 	Auy , 

_ _a D. 1912, 

.1.7  4 ad.. 

@spaito, 

EPA7-001931 



Notice is hereby given that at a special meeting of the stock—

holders of La Harps Smelting Company held at the offices of%the company in 

Cheyonne, Wyoming, being the offices of Burke & Clark, attorneys, at lu 

o'clock a.m., on the 20th day of December, 1909, notice of which meeting 

had been duly advertised according to law, and at which meeting all of 

the shares cf capital stock of the company issued and outstanding were 

represented, by proxy duly authorised in writing, the (said meeting having 

been called for the stated purpose of considering a proposition to dissolve 

the corporation, all of the debts of said corporation having been fully paid 

it was unanimously deoided by said stockholders to dissolve the said oorpora—

tion, and tho said corporation was thereby dissolved. 

A. B. Oockerill 

Attest: W. B. Goodin 	 President. 
Beoretary. 

(CORPORATE BEAL) 

1 

• 
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Application for Authority to Engage in Business in the State 
of Kansas as a Foreign Corporation. 

TO THE CHARTER BOARD OF THE STATE OF KANSAS : 
- 

The 	LA 11A.RPE SMNLTING COMPANY 

organized under the laws of the State of 	WYOMING 

, a corporation 

..., applies for 

permission. to engage in business in the State of Kansas, and for that purpose submits 

the follozoing statement, to wit : 

FIRST. 

A certified copy of its Charter or Articles of Incorporation, which is filed herewith. 

SECON D. 

The place where the principal office or place of business of said corporation is t 

located is ..at. 	Iola. 	 ..Kansan 
: 

THIRD. 

The full nature and character of the business in which said corporation proposes 

to engage within the State of Kansas is 	to carry on a general manufactur- 

ing business, and in furtheranne thereof to acquire, by purchase, 

lease, contract, donation, mining or otherwise, zinc and other ores,. 

minerals, coal, stone, clay, shale, nttural gas and oil and to 

reduce and refine the same, and to manufacture spelter and other 

products, articles and coomodities therefrom, and to sell or 

otherwise dispose of the same; also to acquire, hold, own, 

- PoSsess,.maintain and opeinte, by purchase, lease, donation, 

manufacture, construction, condemnation or otherwise, any and all 

such real, personal or mixed property including lands, plants, 

manufactoriee, works, work shops, mills, wells, quarries, pipe lim s, 

pipes, equipment, apparatus, machinery, tools, electric or other 

power.plants, mininA rights, gap rights, oil rights, rilOits-ofrway, 

franchises, licenses and priveleges as it may deem necessary or .  

convenient for the carrying on of the aforesaid general 

manufacturing business. 



FOURTH. 

The names and addresses of the officers and trustees or directors are : 

. Almond, A. _Cooke rill .. 

.. Nal ter S. Goo din .._. ... 

George_ A. Rlohole on. 	 

Xohn P. Goshorn 

Millard V. Teats, . 	.. 	..  

- 

... 	We vad 8.,....MQ ..... .._ .........-- -...-.-. 

I 0. 16.1a. .FPsE!..gf..__..._..... 

Z.916,__Kansas.. 

Iola Kansas. ______ _.... 

Iola, Kansas. 

- 

FIFTH. 

RESOURCES. Dollars. Cu . LIABILITML Dollars, 	Cts 

$ 228,000.00 

*11.4:1223±Sx 

60,523.16 
47,975.20 

Bills reoelvable, 

Real mtate, 

Pommel property, 

Block., bonds, and other securities, 

Alerobandlee, 

Oath on hand, 

Due from banke, 

Accounts receivable, 

Judgments, 

Gas-wells, Gas-lands, 

Spelter 

Capital paid up, 

Surplus, 

Undivided profits, 

Bill. payable, 

Accounts paynble, 

Bonded indabtodness, 

Enoumbrance on real estate or plant, 

110,000.00 
21,717.21 

27,201.74 
4,778.83 

80,190.92 

Leases 
48,480.36 
36,129.30 

Torsi., $328.498.;8 
..- 	. 

SIXTH. 

Tu.., 	6328.49 8,3 C 
• •. 

Tha amount of the capital stock of said corporation. is 	Two hundred—anti-.-- - 

Twenty Thousand 	_....__..__._. 	 .. 	...._ Dollars, 

divided into. 	 Twenty- two hundred 	 Shares, • 

of_  	One Hund.red.......... 	 .. ... _Dollars each. 

We further state that the above application is made in good faith, with, the in-

tention that said corporation shall actually engage in. the bu.siness specifled, and 

none 6ther. 



State of Kan ea 
ea. 

Allen . 

. 	President, 

and I,.. . .W alt er S. GOO din... , Secretary, 

of the above-named corporation, do solemnly swear that the above is a full and 

complete statement of the resources and liabilities of said corporation. as shown by 

the books of the same, and that said statement and the several matters and things 

contained in this application are true in every particular, to the best of my knowledge 

land belief. So help me God. 

_ 	.._, President. 

• secretary. 

[aati..] 

%ascribe' anb %worn to won, me, this .  day 

of... ....Qct Ober_ 	. 	D. 2906... 

&Wed-Y-(4,-04 . 	. 	. 	 _ 
Notary Public. 

 

(My 601,31041.1161011 explres . 23 _ 7910 ) 

State of Kansas 

County of Allen 
BB 

 

•/, 	 . A( . 	Smith, being first duly sworn on 
oath say, that I am /..ird 	 of La Harpe Smelting Company, 
a corporation organi ed. under the laws of the State of Wyoming, 
and. that I am familiar with its real estate, plant, pipe lines, 
gas wells, gas lands, gas leases, spelter on hands, and all other 
property belonging to said corporation, 	d an familiar with the 
value thereof, and that the same is of the value of #328,498.36. 

Subscribed ttnd sworn to before me this (25—day of Octob 

TOtiFy 0711 c . 

Commission axp ires 
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I lit' 	rir-1003V34" TING 	ar maid u.c v .. I.C472, tinq 

t 	i'Or t 1 ony Of 1. 	o 
	 tt na twn int,: town .ints 
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intiol at • oarpdAttoicin 'utitrer j4"1n a.15133eidamid-  terthiidwe Or 'the:  '13te 

of lAjoting,--:d6 hdreby•oirtiff: tY  

That 'the oarp'orittei nMu of. daid' oor1on ae 

4, 	 • 7,A HARPY SrPIITI110 "CfPrPai.' 

" 	• no 	 1 , 

•That' thd .  objciot 'and purr:nee 'fOr 

eta ion .- is' -r 	; o'ikElrie2etr'Ehd litcorpdratdii 

mriniifacturing. lidoinewar and in furthar'ani34 o 

zinc and oth6r oy4s, Minerule;i coal,' pions, -  

aria ‘01 -1. and'any 'nitural"eubot'anOs 6f 

diffeeiint char.aoter, and' to' Aduce and ' -rerin 

facture s'pel-tin= arid 'other *Iiii)ifuilts :;' artic16'13 

from,' and sell or o'therWiaci -d'asl.tiod -  '6f thOo 

'thid oUr said . 4divo-

lic' to dariY-  mi..  al:lir:nand 

sliid.buoineas tO• ma:- 
t;,.;  

mining or Otherwise', 

fay, sh;tle, ri4Cuila gas 

barde. '-  8e•ne;eid c;i• 	' 

th.4' aies6, and 'to ha;n4.1:' 

Obhunciciitloi 'nere-

te, aYao 'to• n;,6Vfitot:Ure.  
A  

or acrInire 'any or 'till othlr a!rtialne," Sublitt. Ides matei-1F...la una' in 

gredionte that' enter•=int -o' the! i'irineadtinie Or

•the aboire M'enticined prodoOta;
1 
 articles' and c 

ii.C'qufre ,' Vivri;••• 1,11d ti;'1,0e4isli; ;Val 61.'isti • !stn F 'o'i, ii'l, e • by' Ii;urnhaae', .1..eaae, 
dligatiOn.,\Rillniii Iallink, 1;4417314rIlicitioliir'Cti;4%„ tionP.Vr";a1:1;ZI-Z:67.137 aji;'  yr 

ifant "  all' such "roa..1 p'eFitine.f ..c-r Miiiwi 'i;r1r)iie'r't '', "Iiioiiid init .  lai;ifs ,' 

plants, manufactories; Works; work i3hbps; at LictUrii, (falls; iv.1.1a, Tr  

quarries, pii.e lines, pireo, equipnent; ol.!;. o.tIle, thachinery, tools, 

imrlements, appliances, wutnr works, eleotrip or other power plantb, 

reservoirs, ditches, flualee, traM'eaya and o lther lines for the trans- 
' 	 ! 	• •;•v o 

  

'pro.dtiction of' any' of 

mmaclities;' also to 
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portatIon.of ,  material and • Othlr -property) (but:. not, as.: common o err i e re) 

mining-rightscgas rights,00ll rights.,,tighte-eif-way,.franChises,. ,  

lieenses‘and,privileges as it muy deem necessary or convenient for 

the carrying on of the aforesaid.business of said corpor6.tion, and 

to plut portions of suoh,real estste at it may.own into totn lots and 

L !FP-T*4T Wit*Age.ff .A11000g,itiPergiVimiNtrarOwlempt.%-leop4.42teway , . 
for, Obtain, register, purchase;lease or oth4rwise acquire,.and to 

hold, own, use, operate,intrOduesand•oell,grant 110enCes In re- 

epect of, and'aSaign or Otherwise dinpooe.oftany.Or all.patecte, 

patent rir.fhts, trade-marks, formulae, secretlproceseesrtrade-naaes 

distinctive marks:and inventions, iftrevemenis-and.prooesses, for 

une-in or about•or in'anywine conneothd wlthlor relating to the. 

aforesaid busineso of said oorporstion'or anr-part. or branch ther4of; 

and to pey Gush or property, or isnue.the opipital stock ufrthis;. ,  

company.as  full paid and non-assessable, In such . wcounts . as  the 

truntece may determine, Sor 'Any or.all real, 

ional Ormixed . Cf•Any otherltind%or'ohmrant r; an4 penoraily tO 46 

any'end,a1],thingS.and trantOst'any and all business thet.way be 

in anywiitii neoebsury,'inoi4ntal or appurte ant to the power; pUrDose 

. 

	

	 ofishiddhO.PAIriAonV"And-tiede filltoplihreebn&aci 417-tuohtxtbings 

and'acts ki'may he necessitry,..inoidental or •convenient tO the carry- 

ino out of the object and purppee for whic said cOrporution is 

created as fully as may and oan be (Iona um •t' the luxe of the riLte 

of Wyoming. 

111. 
. 

That the capital etook of said okrporetion shall be Two 
- 

peritonea or lared 

' prOpWrty Pureiltaedaiiedrili - iiiWiraiira-iriy -Said Carliany; " 

Luso to soli, eYchange, leasevMorte:age, plolge or otherwise diseoue 

1 

of mil or ony.of the real, personal , or mixer Troperty belonning to.).' 

said tterpbrl..tion., on such Lerma and for suet prices as may be•deemed 

host, with full power to receive in paymentlfor the shme, gamey, ' 

perhonal seourIties, contracts, real estate ehareslof capital . stook. 

or'bonde of any other oompany or oompanies, or property, real; per- 
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Hand/Iv:Wend Twenty,Thousand (4120,000.00) Dol1aP4, , 4lvided%44t0,, , : 

Twenty-twO.Hundred shares of.the.pur.value XIOns . Handred,(4.4.90 .0Q) 

Dellarefeachlop,, cy.i- • - ;.,•T.. ,, ;. ; • “. - 1s:t 

%at! Xhe •orm..0f3oxistenoe. of, Iiidr oorporati on ishall,•be 

(---424%:9„smatimilmelsvimetwvi,A,03.4*.t:,.,wr_rmi 	 Kopf,. 1, 

V. 	• • • 	.• 	. 

That.the number cf trosteeo who.shakl no.inage tho.affairs 

of skid cor•oration is flirt, ond each trustoo , shall-bo,thc legal 

holder of'at least oce.ihsro.of *toes in said carporationduring,his 

encumboncy of said office, and if any trodl. ,:u asseos to be tho holder 

of such stock his office or truLtcohip oluil ther”upon bocomo vuoant. 

The names of the trustees whu ohall 	the eoncerna of ...id 

	

.1. 	• 	• 
corporlion for Lilo first yoa• and until thnir ouconsdors k.rn dul) 

• •  
elected and qualifiediare: 

	

1- 	, 	• 	! 	 1 
- 	. 

. 	 Timoi45 7. 2urkn 0.1-91—Fclward P. Clark. 
Y., 

• 

Vl. 

Said corporation 4holl have pow-r to . curry on its aforesaid 
• -• 	• - 	, 	• 

business both within and without Uhe Stat. of Wyoming, and the 
IL 

kincfbia. part -iethe buiihison of ucad Ca 1k:ration* !Within the - said 
1 

state is to he transacted ut the City of Jleyonno, in LirtiMie CountY, 

Sald oorporation%is also forno,d for tho.  p maie of ct,rrying on'and 

shal.1...have - paser to carry on part of itr. 	business at the City 

of Iolu, A,len County, in ,-.he State of /..11.e.,n, und 	such uthr 

places within any Of the aforesaid ututes 

territerient, of:, theAlfttortnteiriselmay V 
' 	, 1 	- 	• 	,; 	: 	, • 	; 	. , 

lipardvof Trusteesquid.aor.the business - of - 

or via *th,:r ut,Ltem or 

ftieWermined upOn-by,, the 

ksiCoorporukion may.roquire 

  

0.V11.. 

The trustees of , 1aaid uOrioration shallhavs 	to',1,ska. 

and to chung ,, or emend, such by-laws as they mby deem proper•Tor the 

managementoontrol and diLponition of the.,st00%, vroperty and busi- 
--. 

nese affairs of said oorporation, within the object and,purpozi.for 
. 
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Which it is formed, and not inoonniutent with the laws of the State 

of Wyoming; und to provide for the apl.oillitment of an executive com-

mittee from among thoir memberehip and to - provide for the appointment 

or election of all officers of said oorporation; and to prescribe 

the duties of tho aforesaid oommittee and the duties and compensation 

. of the off.ictera. Berven4.A.yld aPploYs 9 . 0f..04A,00X4PrAt*on4,'AO.-44- 

provide for and set apart uuoh wring oapital from time to Li.le as 

may 'ho d-,emed attainable; and in CaBe of vacuncy in the Board 0f 

Trusttees of said corporation ths remaining trustees ehall have 

power to fill suoh vacancy in the manner provided by the V-laws. 

V 1 11. 
1 	. 

That the trusteec of said oorporation may hold their 

meetings ut the Oitj of Iola, in Alien Coun y, Kaneas, and ut ouch 

other place ae they may.provido for in thn hy-laws of said corporation 

with .thm.R1.91g, y g_hp.L. 1 wi Lhut AIM -9. ilvq* . 

Cheyenne, or some Other place within the ntuto of Wyoming. 

DI =Trims WHIMEOP re have hereunto eet our handu and to a 

duNicate hereof this 24th duy ofFebruary , A. D. 1906. 

Timn,hy F. nurke. 

Jno. F. Coshorn. 

  

rdrmr.1 T. faarx_ 	 

 

IV T1,- PRTAFNCF OF: 

  

UerpArot neiJoy  

State of Wyoming ) 
)uo 

County of Larumio ) 

On this 94th duylof Mebratry -
Notary Public in and for paid countj of 
Vyoming, personally appeared Timothy r. 
and Edffard T. Clark 
each personally known to me as the identi al person whose name ie 
subscrib-d to tho foregoine eurtifioate o4 inoorpor4tion and eooh 
for himself auly aeknowletind th,t he sub ribed hiu nane to and 
exeontod the for.going inetrument frc.ly tnd vol'Jntarily and for the 
usee and purposee therein sot forth. 

Given under my hand and N4arial uui thig24th tay 
ofvedirUarY 	A. D. 1006 '1 

(nFAL) 

 

•  Margaret Bailey  
Notary Public:. 

Decirber Al, 1908. 

 

ity commission expires 

 

1 A1 -  D. 1905, before me a 
1.1ra411:1 in the Otate of 
Ptrke, Jno. •. Goohorn 
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INDUSTRIAL SECURITIES 	 673 

NEW HAVEN IRON & STEEL CO. . 
A corporation formed under the laws of New Jersey, July 28, iligg. The company acquired 

the plant at New Haven, Conn., formerly owned by the New Haven Rolling Mill Co. The plant 
has an annual capacity of 3o,000 tons of bar iron and steel. 
Stock 	Par $5  	Authorized, $500,000 	Issued, $500,000 

Transfer Agent, New Jersey Corporation Guarantee & Trust Co., Camden, N. J. Registrar, 
Girard Trust Co., Philadelphia. 

In the fiscal year ending August 31, zgoo, the company paid 16 per cent. on its stock. In 
rgoo-oz and 1907-02 paid g,  per cent., and in 1903 1 per cent. In the fiscal year ending August 
31, 1904, 6 per cent. Dividends are semi-annual, March and September. 

EARNINGS 

Year ending August 31 
Gron 	Net Dividends Surplus 

1900-ox 	  $584,805 	$75,629 $43,000  $30;629 
1901-02 	  693,195 	68,023 450000  230223 
1902-03 .  	 587,949 	32,943 50,000 Def. 17,058 
1903-04 	  369,112 	3,222 30,030  " 	36.778  

President, Christian C. Kauffman, Columbia, Pa. Vice-President, A. Loudon Snowden, 
Philadelphia. Secretary and Treasurer, Clarence Kennedy Canaan, Philadelphia. 

Directors—Kennedy Crossan, Philadelphia. Christian C. Kauffman, Columbia. John B. 
Peddle, Woodbury, N. J. Charles A. Porter, Philadelphia. A. Loudon Snowden, Philadel-
phia. George D. NVatrous, New Haven, Conn. Joseph W. Yocum, Columbia. 

Corporate office, 419 Market street, Camden, N. J. Main office, Broad and Chestnut streets, 
Philadelphia. Annual meeting, first Monday in October. 

NEW HAVEN WATER CO. 
A corporation formed under the laws of Connecticut in 1849. The company supplies water 

in the city of New Haven, Com., for public and domestic purposes. Water is obtained from 
Lakes Vnitney and Saltonstall and other bodies of water. It has two steam pumping plants 
with reservoirs and mains, and in 1902 began the construction of important extensions and im-
provements, including a thirteen-acre sand filtration plant. A controlling interest in the stock 
of the West Haven Water Co. is owned by this company. 
Stock 	Par no 	 Authorised, $.50:100,000 	Inn ed, $a,500,OcO 

Stock is transferred at the office of the company, New Haven. Registrar, George W. 
Curtis, City Bank, New Haven, Conn. 

Dividends at the rate of 8 per cert. are paid semi-annually, in January and July. 
The stockholders, on December z, sgo4, had the right to subscribe at par for 20 per cent. 

of their holdings in 4 per cent. debenture bonds, the amount of which will be $5oo,000. The 
bonds are to be Issued July x, nos, and are convertible into stock at par at the option of the 
directors between July r, zgro, and July r, igzs. The purpose of the bond issue is to provide for 
Improvements. 

President and Treasurer, Eli Whitney, New Haven, Conn. Vice-President, James English, 
New Haven. Secretary, David Daggett, New Haven. Assistant Treasurer, A. F. Hemingway, 
New Haven. 

Directors—Max Adler, New Haven. James D. Dewell, New Haven. James English, New 
Haven. Richard M. Everit, New Haven. Samuel Hemingway, New Haven. Samuel E. 
Merwin, New Haven. Winston J. Trowbridge, New Haven. George D. Watrous, New 
Haven. Eli Whitney, New Haven. 

Main office, zoo Crown street, New Haven, Conn. Annual meeting, first Monday in 
February. 

NEW JERSEY ZINC CO. 
A corporation formed under the laws of New Jersey, October 3o, ago. The title was origi. 

nally the New Jersey Zinc & Iron Co., which was changed to the present style in 11197. The 
business of the company is the manufacture of oxide of rine and similar products. Its chief 
works are at Newark, N. J. 
Stock.. ...Par $ zoo. 	 Authorized, $7o,000,aco 	Issued, $zo,000,000 

Stock is transferred at the office of the company, New York. 
Dividends at the rate of 12 per cent. per annum have been paid on the stock of the company. 
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FUNDED DEBT 
rst mort., 4 per cent., due Oct., 1926, April and Oct 	  $4.023420 

The authorised amount of the zst mortgage is $1o,00o,00o. Trustee, Ferrous' Lcas 
Trust Co., New York. Interest on the bonds is pakl at the office of the company, New York. 

The company had a 5 per cent. zst mortgage, which was withdrawn and canceled wires tla 
new rst mortgage 4 per cent. bonds were created in tgoi. 

President, Stephen S. Palmer. Vice-President, William P. Hardenburgh. Secretary, A. P. 
Cobb. Treasuntr, H. G. Wardner. 

Directors—William P. Hardenburgh. August Hedcscher. D. B. Jones. Stephea S. 
M. Taylor Pyne. J. L. Riker. Edwin M. Spier. John Price Wetherill. Samuel Price W 

Main office, Newark, N. J. New York office, 71 Broadway. 

NEW ORLEANS RAILWAYS CO. 
A corporation formed under the laws of New Jersey, January A, 19cer. It cootrob 

cally all the street railway and lighting facilities of New Orleans, and operates a total of di 
of track. It is a conbination of the following companies, which are controlled through 
ship of their stocks. In the case of the New Orleans Gas Light Co., this compamy 
minority, but has an option on the rest of the stock running until 1925. 

New Orleans City Railroad Co. 
New Orleans & Carrollton Railroad, Light & 

Power Co. 
New Orleans & Pontchartrain Railway Co. 
Orleans Railroad Co. 

St. Charles Street Railroad Co. 
New Orleans Gas Light Co. 
New Orleans Lighting Co. 
Edison Electric Co. 
Merchants' Electric Co. 

Interest due January z on the company's 45i per cent. bonds was defaulted, and 
were appointed. 

In zgo4 .  suit was brought against the company by the Attorney-General of the 
Louisiana, on the ground that its capitalization was in violation of the State laws. 
agreement was finally reached by which, the company was to reduce its capital by too, 
A reorganisation committee was formed, Otto T. Bannard, New York, Chairman, U. N. 
26 Broad street, New York, Secretary. The committee, in February, 1905, presented a 
ganization plan. The plan, it was stated, was drawn to meet the requirements of the 
authorities as to the above reduction of the company's capital, and at the same time prorxie 
for the payment of the floating debt and for the completion of further improvements, 
as to take up the atock of the New Orleans Gas Light Co., on which the 

4  option. It provided for foreclosure and the formation of a new company, 4,=,. 
$2o,000,coo common stock, $zo,oco,000 preferred stock and $3o,000,000 3o-year 434 Per 
bonds. 

The disposition of the new securities and the terms under which the old stock and 
cent. bonds are to be exchanged for the same are shown as follows: 

Receive Per Cent. 

Per Cent. New Bonds New Preferred New 
Pay 

The holders of the assenting 4X per cent, bonds are to receive $22.50 on each $z,oco 
cash for adjustment of interest thereon to January 1, 1905. 

Of the new 3o-year 43 per cent. bonds to be created under the plan, $raika4,5oo 
reserved .to retire underlying bonds, and $3,818,750 reserved for improvements, etc., the 
issuable forthwith against bonds depositedheing $z3,356,75o. 

It was announced that assenting securities must be deposited on or before February 2& 
the depositaries of the committee beinF the New York Trust Co., New York, the Hibernia 
& Trust Co., New Orleans, and the FidePty Trust Co., Louisville. 

Stock .. Par $zoo...Authorized cm" $33:c"3:`")  I Issued 	$27:58ag90°  $ pref., zo,000,cxo 	 Pref.) 	817921403  
The preferred stock is 4 per cent., cumulative. Transfer Agents, New York T 

New Yoric ; United States Safe Deposit & Savings Bank, New IDrleans ; Fidelity T 
Louisville. Registrars, New Orleans National Bank, New Orleans; Columbia F 
Trust Co., Louisville. 

The capital stock of the company was originally $5,000,o3o, but was increased to $4o, 
in May, 1902. It was provided that all the stock should be held in a voting trust for five 
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the riparian lands, amounting to some 4,630 acres, belonging to the Hackensack Meadows Co. m 
the 1.0nest-k  and Punic rivers, between Jersey City and Newark, N. J. 
Stock 	Par $roo 	 Authorized, $3,000,000 	Issued, $3.000 coo 

FUNDND Darr 
um and collateral trust mort., 5 per cent., due Oct., was, Apr. and Oct 	$1,8904300  

• 
The mortgage is for $3,000,000. Trustee, Standard Trust Co., New York. The bonds an 

subject to call at um% and interest. 
There is also a mortgage upon the property of the Hackenmck Meadows Co, for $1,2t r,oco 

at 43i per cent., due mar. 
President, Walter G. Oalonan, New York. Vice-President, Anson IL Bangs, New York 

Secretary, Charles C. VanAnglen, New York. Treasurer, Frederick W. Walz, New York- 
Directors—Anson M. Bangs, New York. William M. Barnum, New York. Pliny Fisk 

New York. Andrew Freedman, New York. W. C. Kinney, Jersey City. William C. Lane. 
New York. Wahar G. Oakman, New York. George R. Sheldon, New York. 

Main office, 5 Nassau street, New York. 

NEW JERSEY ZINC CO. 
A corporation formed under the laws of New Jersey, October 3o, allo. The title was arigi-

nally the New Jersey Zinc & Iron Co., which was changed to the present style in An. 
byname of the company is the manufacture of oxide of Inc and similar products. Its chief 
works are at Newark, N.J. 
Stock.. ...Par $1co. 	 Authorized, $zo,oco,coo 	Issued, $1o,ceicc000 

Stock is transferred at the office of the company, New York. 
Dividends at the rate of 16 per cem. per annum have been paid on the stock of the company. 

FUNDED DEBT 
rot mort., 4 per cent., due Oct., zgo6, April and Oct 	  $4,cmo,ore 

The authorised amount of the 1st mortgage is $ic000,000. Trustee, Farmers' Loan & 
Trust Co.. New York. Interest on the bonds Is paid at the office of the company, New York. 

President, Stephen S. Palmer. Vice-President, William P. Hardenburgh. Secretary, A. P. 
Cobb. Treasurer, H. S. Wardner. 

Dhectors—Mark T. Con. William P. Hardenbergh. August Heckscher. D. B. Jams. 
Stephen S. Palmer. N. Taylor Pyne. John L. Riker. Edwin M. Squier. Samuel Prim 
WetherilL 

Main office, Newark, N. J. New York office, 71 Broadway. 

NEW ORLEANS RAILWAY & LIGHT CO. 
A corporation formed under the laws of Louisiana, June 19, zoos. The company h a rem-

vinisation of the New Orleans Railways Co. The latter company was formed under tbe laws ad 
New Jersey, January aS, zoos, and acquired practically all the street railway and lighting facilities 
of New Orleans, the system having a total of isi2.5o miles of track. It was a combination of the 
following companies, which are controlled through ownership of their stocks : 
New Orleans City Railroad Co. 
New Orleans & CArrollton Railroad, Light & 

Power Co. 
New Orleans & Pontchartrain Railway Co. 

Orleans Railroad Co. 
St. Charles Street Railroad Co. 
New Orleans Gas Light Co. 
New Orleans Lighting Co. 

Details as to the reorganisation are given in the MANUAL, for 1907. 

	

Stock .. Par $1cso...Authorized ccnn.. $2°,c'cc),°°° 	Issuedi mn- $2chc4",°°° s --,310.00o,om 

	

pref., ro,000,coo 	pref., 10,000,000 
The preferred stock is 5 per cent., non-cumulative. Transfer Agents, New York Trust Ca. 

New York ; Whitney-Central National Bank, New Orleans. Registrars, Morton Trust Oa. Nee 
York ; Hibernia Bank & Trust Co., New Orleans. 

The first dividend on the new preferred stock was 13( per cent. 9uarterly, paid January 15. 
1906, and similar payments continued to be made, the dividend periods bang January, April. 
July and October. The October, 1907, dividend, however, was r Wuced to 6254 cents per share, 
or j•Il of z per cent., and the January, roo8, dividend was passed. 
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VILI"  E NEWS, 
UOLLINSVILLE, OKI+, JAN. 12 113I I. 	 NO: -3S—  --- 

' - . Clubbing Rates Made 

OVER. FIVE MILLION 
-: 	 IN 1910 	:- 

We Sold Bank Drafts to the Amount of 	. 
We Received Deposits to Amount of 
We Cashed Checks to the Amount of . 

• 

. 	$505,586.00 
• $2,109,848.00 

• $2,782 874.00 
$5,398,30E3.00 

We furnish these figures simply to give you an idea of the enormous amount of business handled over 
our counter during the year just past, and we are going to do even better this year. 	We are trying to give 
our customers the very best there Is In banking. 	We have - tried to make the words. "FARMERS et MER- 
CHANTS SANK" synonymous with the words "Safety . Uprightness and Courtesy." 	We have tried to make 
our Institution something more than a money-making machine and while we have hewed close to the line In 
regard to what we consider safe banking, we have tried so far as it was la our power, to help every one 
with whom we, as an Institution, emir In contact. If you are not already a depositor, open an ac-
count today, and enjoy the superior facilities offered to you through your association with the 

ix FARMERS 86 MEROHANTSBANK 
Your Deposits are Guaranteed. 

Himmel to the World 
Oala . den. 1 I.— 

The thing which liar begs pui 
A Ina th• people of Cullinsvolle 
rot mute clone plat what means 
the amain ul the gents re offlcl 
ale and the putty of  ore  
enn king just south of hale - wee 

(

learned today when deenlle in 
forms•Inn wee gained concern 
mg the i emnml to tills place of 
Om Prime Western Smelting 
Oompenv of Iola, Sinus 

It a undersumd that Juanitai 
co isumstion of the deal woe 
wedeln Tuire yesterday bole omi 
Manta Pe men end C A DeSal 
Ina of tho •mellso int' noinitany 

Prom shut win be Inei nod. Om 
Prime WesP•rii company will es 
teblieli a dye WIWI mut sole:Ler 
just nab of 
twegn Imre sod Oweseu 
grog mix ore 4reidy bid off end 
stirs .11C11, mid it Is presumed 
that the awaiting sompany lit 
1..un Is fielabliehOle earn in Lawn 
eroung It. plant, shleb, li ii  
IMPst IOC INN alai In thy neigh 
MAIL, lei of SRAM 

QOM uf the uhleNet moms for 

eyll lalMINICY r um Iola en thl. 
plus i• LINE no • • III, n 
VA lion 	snit 110 linhy uit 
will by In prolietting It The 
piasa ellen fully mielpped. mu 
WV/ IMO 1111111 

COWNSVE GET SMELTER 
ruisa World Report; one 

Landed Here. 

$ 

eeery day one of tulation, In 

esohnerille in located on the 
Sants F. about 113 miles not Lb 
and east of 'relic Local Oleo 
have admitted the attempt to 
Mod the mutton. Com  pany 
in the nest rrrrr al week. It is 
*els it,  aay, however, libel cinch 
local benefit will be de. !red by 
reason 1,1 the Itmeclog of lbs uon 
cern so neer in Tulsa 

The location of tn• company et 
Collhmille. It 1. undstatood, did 
DOI OlefOne the question ol abc 
111111. the •meltinw emnpany 
choosing that place only became 
of MN 1.1. 1111/ ship of rounding 
ims lande 

It la understood that the smol 
tine company lit. COneuderod 
propositions made by Tulasns 
end Tulsa's Coannsreisl nnnnn i 
nation bet then could not over 
come the nnnnn Pre which the 
cowpony holds In the war of wse. 

Stale Bank, wee backed by coo 
it-mutton. from many module 
bankers nr Oelahom• who were 
then unfimandly to the bank 
gmmi may taw The best legal 
talent was enweend on both sid-s 
and C B. dm•s, of this clay. 1.11•1 
special Lounge; for the state in 
defending the guaranty law He 
made Ina finch &aliments st 
Weshingtou only a few day. ago 

The lundemental principle in 
volved in Mu nese was the num 

I bon Whethei one bank voulo 
be compelled to Con Winn te i. II 

:general fund to protect tho de 
posit.a or all paste bank.i generill 
ly The attorney. for the Noble 
•tato bank enntentled (het In In 
(11111.111( Lille ‘he I.. sin on en 
I rin gown?, or a hulillig ;1,1116111e 
or Um [hand Punt.. rolialailt.on 
Tile rem wen II ed brforn Iila 
to t Judge. A II linaton, 
Cuthrle Ii. usc e•lotd lo giant 

.11 poi pel alai lo3nnellon teal, ein 
;Mg Limo •I•to nnokIng how al anal 

I 	 ..111111104 	fr 00000 to/noel 
or loe viol/ 	assonaniont hit the 
▪ silty (ibid. 	fl 0111 fin fill 
lug U11 1 01111101 Of Ohl Nimbi° hank 
(Or I ofitsing 111 014 111t1 

	

Mutton nnitelti the elm 	 
too low and 164114011 Iho he, 	 
lb. Ts. Onao Wei 11Oponloal 

Al101oO10 i 	 .1 III. ,  MOW 
io111 1110 el11•11O11% 	 4..1111 415 1. , 0 
J 11.01.0 Robert 1,, Williams, ii 	 

jositoo. In a intaterly upin 
..,. u., Inn. ItIntl. •non.ln ..1 low 
ii 	uptiorti 	pist.h.t 	o da ,. 

Malin in WI ritual in grim 
tits tionsstins pits IS110.101.11. 
ar the euarsOli la. shunt enpeel 
cd mu, Ws anpreine OtIO. t ml ut  
Ulan Hiatt*, whore War have 
lost again and thistly - New 
stele 'nitwits 

which the •bers of each part. in 

IS HELD GOB.  Llash  beoetlt of • eorwma uf mute 
protection is Waft...It one 

on for the c...relelt we 
burden that at as compelled I. 
mime At least If we hese • 

Oklahoma, Nebraska And ;cam. within the rem...labia mar 
Kansas M 	Are Immo of the police power shove 

;explained, no mote need be said' Constitutional 
jumbos then promeded to 

— — 	 110511 fy the lasa under the police 
Washingteli, 	Jan 3.—The, power.. The police powers, he 

henk g 	/swan( Oklahoma, said any be put forth in aid of 
Neb 	 •nd Hanes. wore de- what Is eenolouned by usage, or 
Clared constitutional today by hold by the pi-smiling morality 
1h...supreme omit of the United, Di ong end preponderant' 
Swan, and WWI the tight over lopinlon to be greatly and amine 

I 	 sing. Wetly lissomely to the nubile: 
thlough the State, of deposit. In mcclure 
bank., nos won by the edvocates Tne laws came *Rhin this 
of ouch a pokey. 	 limit, lie hald 

The opinions of the court were I 	 -- 
announced by Justice Holmes I The nisi 	tho summit: 
He said the math obleutien to the court of the United htates hod 
laws was that the  • se.utt et111 used the PIA pi nine 
hanit• St the ateto in (ode. le wart In 1.111nolallng the resettle 
si oats a fund 10 SOM. &We,  the clonally of demise.. 'a hank 

gum slily los wed I el'eleell WILil 
ounaplarehlu Inuit eat hull, yam 
torday WWII.i fifteen intent.. 

voi awe Bove, ner 	N. Umbel% 
so el, tile other defsuiletile being 
Ms tau %Molars nt its unto 
tinting board and thn hem 
commissioner. It tra• 	oase 
uninitiated In daimon-, MIK ki 

p.m% la it Mak us. tult thv 	guann‘y 
"It would mum that thorn plan 'funereal. Intl Illegals ha 

mar Lel 	00000 besides the don In 5115 •un• uf kite Noltls 

liii • 11 RIO II iward is the imam 
DI • new law limn In Cleitimurel 
Judge Itunda will be relliumlarr: 
a d by ell, se the !Inn Intl vary 
efficient end %YOWL woolatIng 
Judge of We flaunty Isom of 
Repro county. 

Mows rolled to .51101.1 1115 11101 
dont uf I ha home er Het Ileums 
4011111 burned on New Veers eve 
inn VI,. Ihmson wa• badly hu. n 
about Ws heed It Wee Very lin 
lretanit, as VII MN NMI1 
meshed maul, ,of hood./ end 

Reign Wee len died at the 
Wm. 'it It. II eteiltin We Imola, 
nIsht sid we. Wiled hl the All 
Aloe nem awry 	redsy. 

dinette In tabor haulm within law 
Mato took prlanto property of 
one bank Int the itrimio IMO of 
souther *Wheat compensation. .11,3 , 	L Tweet 	Lim Wool ,•

J11011011 HM11114 Illilllitied thilt (1111 NaliollIti Hank, hag runelvoll 
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662 	 THE MANUAL OF STATISTICS 

EARNINGS 
Gross Net Dividends Surplus 

1904 	  $713231561  $1443.242  $1 ,320,442 $1229795 
1905 	  8107 1 1 244 196241 122  11g8,040 165,474 
:906 	 
1 907 	  

 	9,313,000  
10,6791625 

1,8:!3,65o 
2,186. 203 

z, 	2,857 
1 ,872,81 7 

150,721 
293,300  

1908 	  11,259,130 2,560,413 2,076,842  03,57 1  
1909 	  12,086,783 3,183,949 2,191,866 992,083 
1910... 	  131 1 71 ,708  3. 1931994 245086  843.308  

The net earnings are the amount earned in excess of expenses and interest. 
Chairman, Thomas Sherwin, Boston. President, Jasper N. Keller, Surry, N. H. Vice-

President, Francis A. Houston, Concord, Mass. Vice-President, Henry S. Hyde, Springfield, 
Mass. Secretary, Edmund W. Longley, Boston. Treasurer, William R. Driver, Boston. 

Directors—Charles F. Ayer, Boston. Union N. Bethel!, Montclair, N. J. John H. Cahill, 
New York. William J. Denver, Boston. Francis H. Dewey, Worcester, Mass. William H. 
Elliot, Keene, N. H. Edward Hall, New York. John F. Hill, Augusta, Me. Henry S. Hyde, 
Spfield. Katt B. Jones, Newton, Mass. Jasper N. Keller, Boston. Mapes G. Parley, 
Lowdl, Mass. Thomas Sherwin, Boston. Theodore N. Vail, New York. 

Main office, 5o Oliver street. Boston. Annual meeting, first Monday in May, at New York. 

NEW HAVEN WATER CO. 
A corporation formed under the laws of Connecticut in 1849. The company supplies water 

in the city of New Haven Conn. for public and domestic purposel. Water is obtained from 
lakes Whitney and Saltonstall and other bodies of water. It has two steam pumping plants 
with reservoirs and mains, and in 1906 completed important extensions and improvements, includ-
ing a thirteen-acre sand filtration plant. A controlling interest in the stock of the West Haven 
Water Co. is owned by this company. In February, 1908, it acquired control of the Milford 
(Conn.) Water Co. 
Stock 	Par $5o 	 Authorized, $5,000,000 ..... Issued, $3,5oo,000 

Stock is transferred at the office of the company, New Haven, Conn. Registrar, Samuel 
W. Lloyd, City Bank, New Haven, Conn. 

Dividends at the rate of 8 per cent. are paid semi-annually, in January and July. 
In May, 1909, the stockholders had the right to subscribe at $75 par share for $5,0o,000 new 

stock, payments to be $25, July 8, z9o9; $25, January 8, ispo ; and $25, July 8, 1910; subscrip-
tion payments to bear 5 per cent. interest. 

The stockholders, on December r, zsic4, had the right to subscribe at par for so per cent 
of their holdings in 4 per cent. debenture bonds, $5oo.o3o. The bonds were issued July z, 1905, 
convertible into stock at par July 1, 1915, and convertible after July 1, Iwo at the option of the 
directors. 

The stockholders of record May 30, zsgz, had the right to !subscribe on June 21, 1911, at par 
for 25 per cent. of their holdings $750,000 4% per cent, debenture bonds, to be dated July 1, 
1912, maturing July z, 1962, and convertigle into stock at the company's option before July, z, 
1925, at the rate of $15o of debentures for $zoo of stock. Subscriptions were made payable, 4o 
per cent. July 7, not; 30 per cent. January 7, 1912, and 30 per cent. July 7, 1912. 

FUNDED DEBT 

Debentures, convertible 4 per cent., due July, 19:0-15, Jan. and July 	  $soo,oco 

See above regarding convertibility of the debentures. 
President and Treasurer, Eli Whitney, New Haven, Conn. Vice-President, James English, 

New Haven. Secretary, David Daggett, New Haven. Assistant Treasurer, A. F. Hemingway, 
New Haven. 

Directors—Max Adler, New Haven, Conn. Frank L. Bigelow, New Haven. W. Peny 
Curtis, New Haven. James English, New Haven. Samuel Hemingway, New Haven. Burton 
Mansfield, New Haven. Winston J. Trowbridge, New Haven. George D. Watious, New 
Haven. Eli Whitney, New Haven. 

Main office, lop Crown street, New Haven, Conn. Annual meeting, first Monday in 
February, at New Haven. 

THE NEW JERSEY ZINC CO. 
A corporation formed under the laws of New Jersey, October 30, 1880. The title was origi-

nally the New Jersey Zinc & Iron Co., which was changed to the present style in 1897. The 
business of the company is the manufacture of oxide of zinc speller and dmiler products. Its 
works are at Newark, N. J., and its mines at Franklin Furnace, N. J. 
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Stock.. ...Par $roo. 	 Authorised, $112,000,000 	Issued, Sio,coo,000 
Stock is transferred at the office of the company, New York. 
Dividends at the rate of 20 per cent, per annum have been paid on the stock of the company 

with extra dividends at intervals. 
FUNDED Derr 

Bet mort., 4 per cent., due Oct., 1926, April and Oct 	  $4,000,aso 

The authorised amount of the re mortgage is $ro,000,coo. Trustee, Farmers' Loan & 
Trust Co., New York. Interest on the bonds is -paid at the office of the company, New York. 

President, Stephen S. Palmer. Vice-President, Willi= P. Hardenbergh. Vice-President, 
Edgar Palmer. Secretary, A. P. Cobb. Treasurer, H. S. Wardner. 

Directors—William P. Hardenbergh. August Heckscher. Thomas D. Jones. Edwin 
S. Marston. Edgar Palmer. Stephen S. Palmer, John J. Riker. Edwin M. Squier. Samuel 
Price Wetherill. 

Main office, Newark, N. J. New York office, 35 Wall street. • 

NEff ORLEANS RAILWAY & LIGHT CO. 
A corporation formed under the laws of Louisiana, June 12, 1905. The company is a reor-

ganisation of the New Orleans Railways Co. The latter company was formed under the laws of 
New Jersey, January 38, zgo2, and acquired practically all the street railway and lighting; facilities 
of New Orleans, the system having a total of 197.72 miles of track. It was a combination of the 
following companies, which are controlled through ownership of nearly all their stocks : 
New Orleans City Railroad Co. 
New Orleans & Carrollton Railroad, Light & 

Power Co. 
New Orleans & Pontchartrain Railway Co. 

Orleans Railroad Co. 
St. Charles Street Railroad Co. 
New Orleans Gas Light Co. 
New Orleans Lighting Co. 

Details as to the reorganisation are given in the MANUAL for Noy. 
In May, 1911 , this company's stockholders were .offered the privilege of exchanging their 

stock for that of the American Cities Co., which also acquired the American Cities Railway & 
Light Co. Under the plan New Orleans Railway & Light common was exchangeable for 
3,5 per cent. in American Cities Co. preferred and 25 per cent. of the latter's common. 
New Orleans Railway & Light preferred was exchangeable for 835i per cent. in new preferred 
and i636 par cent, in new common. Under this arrangement the American Cities Co. acquired 
87.5 per cent, of the preferred and g6 per cent. of the common stock of this company. 

Stock.. Par  •Slop—Authorised .1 cm" $3°'°°°'cc°  1. Issued 1 cm" $2°'°°"°°  $30,coo,000 pref., ro,opo,coo 	pref., zo,cco,oco 
The preferred stock is per. cent., non-cumulative. Tranafer Agents, New York Trust Co., 

New York ; Whitney-Central National Bank, New Orleans. Registrars, Guaranty Trust Co., 
New York ; Hibernia Bank & Trust Co., New Orleans. 

The initial dividend on the preferred stock was rj( per crenecits;rturs  erly, paid January 15, 
1906, and similar payments continued to be made, the dividend being January, April, 
July and October. The October, igo7, dividend, however, was uced to 6354 cents per share, 
or fi of x per cent., and no further dividends were paid until January, xgrx, when 254 per cent. 
was paid. In April, 1911, paid x5( per cent. and the game rate was paid in July and October and 
on December, 28, 1911. 

FUNDED DEBT 

New Orleans Ry. & Light gen. snort.,  454 per cent., due July, 3935, Jan. and July .. 
" " " " " ref. and gen. mt ., 5 per ct., due Nov., r949, May and Nov. 

New Orleans City Ry. gen. mort., 41 per cent., gold, due July, 1943, Jan. and July. 
New Orleans City & Lake re mort., 5 per cent., gold, due Jan., 1943,Jan. and July. 
New Orleans Traction, rst mort., 6 p. c., gold, due 1917 Jan. and July  

66 	II 	
" 	Power House, 1st 11101'L , 5 p. c., due July, 1943, Jan. and July 	 

New Orleans & Carrollton, con. mart., 5 per cent., due Feb., 1933, Jan. and July 	 
Canal & Claiborne con. mort., 6 per cent., gold, due May, 1[946, May and Nov . 	 
Edison Electric of N. 0. tat mort., 5 per cent., due Jan., meg, Jan. and July 	 
Merchants' Electric Co. ist mort., 5 per cent., gold, due July, 1929, Jan. and July 	 
Orleans Railroad HI mort., 6 per cent., gold, due x912, Jan. and july 	  

AI 	 " 	2d mort., 6 per cent., gold, due 1912, Jan. and July 	  
St. Charle. Street Railway 1st mort., 4 per cent., gold, due Jan., 1952, Jan. and July 	 

$1 7,344,000 
3,381.000 
3,200,000 
2,618,500 

461000 
WO, 000 

2,000,000 
749,000  

;377PM 
300,000 
260,5 

78,950 
3751000 

Total 	  	 32.1_120.rien 
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REPORT OP TRE NEW JERSEY ZINO COMPANY' 

PENSION DEPARTMENT  

Xew.Tork, Jan. .18.,. ,2912. 

' Piz; .the eleven monthi ending December 31, 2911, ..sixty-eight 
applications for pensions have been .00nsidered 'V the .Pension 'Beard, 
forty-nine of which have been allowed and nineteen disallowed. 

The allowed pensions are classified as follows: 

Under Class A. 
" B. 

7 with aggregate monthly allowance of 1140.70 

	

10 " 	 " 	189.86 

	

31 " 	 487.00 

	

1 " 	 - 8.00 

The large number of Class E pensioners is occasioned 
by the closing down of the Newark and South Bethlehem Plants, 
and the consequent laying off of employees who have bad long 
service with the Oompanies, and whose physical condition renders 
them unfit for employment elsewhere. 

:‘ 	Nbese,caace having been disposed oti, there will be no 
•Slatexial%tagieSs0.4n the.amotnt.required tor theim7ment er.peiWion 
AlloweAbes ter sole time'to some. . 

, The receipts and expenditures tor the eleven months.end. 
lag Deeember 31st were as follows: 

Income: 

Contributed by Associated Companies 
Interest on Deposits 

9600.00 
79.70 9579.70 

  

Paid out: 

Pension Allowances 	7414.45 
Salaries and Expenses 	1467.81 8872.28 

 

Balanoe December 31, 

 

707.44 

Estimated Requirements 
Six Months Ending Jens 30, 1916. 

 

Pension Allowances 
Salaries and Expenses 

 

6063.70 
716.30 

 

8780.00 

     

It has been thought expedient to call for contributions 
to the Pension Pond by the Assooiated Companies to an aggregate 
amount of 16800.00, on account of expellees of administration and 
necessary outlay for pension allowances during the six:months end- 
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- - Incase 20, .1222. _Ink aocorliance with the hods of Aotormimlig 
.the proportions wader the Pension Agrooleat.tho smoustelw 
isontribvte6-by the -rospective companies are as followsg" 

The Ne.r Jersey Zino Co. 
The New Jersey Zino Co. (of Pa.) 
Ilineral Point Zino.Co. 
The Bertha Mineral Co. 
The Empire Sine Co. (Colo.) 
Vane Western Speller Co. 
Tulsa Peel anA Mg. Co. 
1Moiro Zino Co. (of Mo.) 
The Palmer 114a CO. 
Pacer Water Co. 
OhcatnatlRiAgo Mailimy Co. • 

Peroentage 

tleT5 
55.15 
20.98 
1.52 
6.18 
7.51 
4.56 
as 
ast 
as 

...JAL 
100.0o 

11)23111 .- 
•1260.84 
2037.54 
•1216,54 

86.16 
557.22 
455.56 
224.48 
12.76 
47:56 
16.54 

21,  Order of the Penelon Mara, 

A. P. Cobb, Zeoretary. 

The following have boon appointed as a Penalon Board 
to servo for the year 1212, anA until thPir encoesoors are appointed. 

J. X. Mayes, Jr. Chairman. 
A. P•  Cobb, Seoretary. 
R. X. Catlin. 
J. 

 
• Janeway, Jr. 

I, A. Jones. 

Omporintendont of Pensions - 	S. Cortright. 
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• • 	' 

• Net income  	8173.386 	5553,602 	8308.225 	$288,604 	$298,188 	$661,655 
250,000 	450.000 	300.051 	300;000 • 	425,000. 	575,000 Dividends 

c), 1 CD 

IN Dt'.s'7'11I,ILS-SECOND SECTION. 	 1319 

MOHAWK MINING COMPANY 
History: Incorporated in November, 1898, in Michigan. Company owns a tract of 800 acres in Sections 27, 28, 

33. :;1. Town 57 North. Range 32 Wert, In Keweenaw County. four miles northeast of the property of the Calumet & 
Ileela Mining Company. Company has a mill site of 140 acres, with a frontage of 	of a mile on Traverse Bay, Lake 
Superbtr. about 	of u mile front the mouth of the Tobacco River. The mineral lands aggregate 800 acres, forming 
an irregular tract with ils axis oil the strike of the lode. 

Management: Oerietats: J. R. Stanton, Pres.; F. Molt. Stanton, Treas.;_Geo. W. Drucker, Sec., New York. DIREC-
Tuirts : .1. It. Stanton, F. McM. Stanton, P. W. Denton, Jas. Dunstan, W. A. Paine, Boston, Mass. ANNUAL MEETING: 
La,t Tuesday in March. MMN OFFICE: 15 William St., New York. MINE Orrica: Kearsarge, Mich. 

Comparative Income Account, Years Ended Dee. 31 
1912 	 1910 . 	• 

Gros?. rece 	 $2 ipts  	
1915 1914 	1913 

,700,843 9  
1,145.804 	

51,383,330 

	

5887,618 	51,929,428 	$1,51271,1108 	$1,493,816 
Ex pe 	 009,154 limes .  	 913,486 	 1,264,177 	1,226,322 1,251,365  

M ining profit  	51,554.949 • 	5439,894 	$218,464 	$665,251 	$300,786 	$242,451 
Clor.St. nuil other charges 	43,373 	38,841 	94,625 	8,815 	31,280 	54,368 

• .Net profit  	51,511.576 	$431,058 	$123,839 	$656,436 	$269,506 	$188,083 
Dividends .  	600,000 	100,000 - 	- 500,000 	850,000 	175,000 	200,000 

• 
Surplus for year 	5911,576 	5331,053 	436,161 	$987,316 	- :5590,881 	5496,374 

Deficit. • . 	 . 
• • 	 • .. 	 . 	 . 

• • . Capital Stock: Outstanding, 82.500,000; par $25. Transfer Agent: American Trust Co., Boston. Registrar: 
• Buston Safe Deposit & Trust Co. Listed on Boston and Detroit Stock Exchanges. Dividends have been paid as follows: 

lent:, $5 per share; 1907, 89; 1908, 82.50; 1909, $3; 1910, $2; 1911, $1.75; 1912, $3.50; 1913, $5; 1914, $1; 1915, 56 per 
share. Payments semi-annually, F. and A. 1. 

• NEW JERSEY ZINC COMPANY  
History: Incorporated Oct. 30, 1880, in New Jersey, as the New Jersey Zinc & Iron Co. Name changed to present 

titk and capital increased from $3,000,000 to present amount in 1897. Mines located at Franklin Furnace, N. J. Corn-  
puny owns a controlling interest in the New Jersey Zinc Co. (of Pa.), operating plants at Palmerton, Pa. • .::?;:.t:1,--i 

Dustiness: Manufactures oxide of zin; spelter, spiegeleisen, sulphuric acid and lithophone.  
Management: OencERS: Edgar Palmer, Pres.; A. P. Cobb, Vice-Pres,• J. E. Hayes, Jr., Vice-Pres. and Gen. Mgr.. • .... - k.t{ 

• C. W. Sexton, Sec.' H. S. Wardner, Treas.; H. G. Clopper, Gen. Sales Mgr.; E V. Peters, Pur. Agt., New York. Drew: 
'Toes: W. P. Hardenbergh, August Hecksher, T. D. Jones, Edgar Palmer, C. W. Sexton, Edwin S. Marsten, Edwin N. 

 
••••• .'Squier. S. P. Wetherill, John J. Riker, Chas. W. COX. MAIN OleercE: Newark, N. J. NEW YoHE OFncE: 55 Wall St. 

• :ANNuat, ME.ETING: Last Wednesday in February, at Newark, N. J. 	 ••.''',::,.' . 
". • gamines: For three months ending March 31, 1916: Net profits (after depreciation), $8,561,385; bond interest, 

. :540.mut: re,zerve to retire bonds, $75,000; dividends (19%), $6,600,000; surplus, $1,796,385.  •'..,...., 
.. Bonded Debts $4,000,000 New Jersey Zinc Co. 1st 4s. Dated Oct. 1, 1901; due Oct. 1, 1926. Interest paid A. and  

• .(); 1 at company's office, 55 Wall St., New York. Coupon, 51,000. Principal may be registered. Farmers' Loan & Trust 	
..., 

. • -Co.. New York. Trustee. Secured upon all the real estate of the company, and all of its mines, minerals, mining rights,• ... .,„., h 

•e:n.  . building... machinery fixtures franchi:;es, good will now owned or hereafter acquired, and all of the capital stock now .• •-:e:e. 
owned in the New Jersey Zinc Co. (of Pa.), the Mineral Point Zinc Co., and the Empire Zinc Co., and all the capital  • stock .,f any other corporation or corporations which may hereafter be purchased by the company. Authorized, $10,000,000. 
:. • Capita Stock: Authorized and issued, $35,000,000; par $100. Stock transferred at 55 Wall St., New•York. Reg- 
ular dividends at rate of 20% per annum were paid quarterly, February 1, to end of 1915, and in addition in recent years 
extrn leash) dividends have been paid as follows: January, 1907, 5%; January 1, 1908, 1909, 1910 and 1911, 10% 

....each: .h.nuary. July and December, 1912, 10% each; Jan. 1916, 10%; Feb., 1916, 4%; April, 1916, 10%; May, 1916, 9%; 

•:. 	.d . 	 i 
• J. ttie ..i.. . 1:11 1 :. 5'; . In July, 1915, increased capital stock from $10,000,000 to $35,000,000 by payment of a 250% stock divi-

end. Current rine on ncreased stock is VI quarterly. 
	. 

..... 	. 	.• 

..•.. 
	 NORTH STAR MINES COMPANY 

- with pipe lines and water property. 
.Califori:ia in 1$84. The company owns the North Star and other gold mines and mining claims at Grass Valley, Cal., 
• History: Incorporated April 10, 1899, in New Jersey; successor to North Star Mining Company, incorporated in 

• • Management: 	OFFICERS ! Geo. B. Agnew, Pres.; Sidney N. Colgate. Vice-Pres..; W. D. Pagan, Sec. and Treas. 
• InnEeTtets: C. B. Agnew, James Douglas, William Hague, Wm. d. Osborn, New York; Sidney M. Colgate, Orange, N. J. 

ANNI -  tt. MEETrxn: Second Wednesday in April, at Jersey City, N. J. Oreics: 22 William St., New York. 

• Comparative Income Account, Years Ended Dec. 31 
1915 	. 	1914 	1913 	1912 	1911 	.• 	1910 

;- Other income  	
$1,295.084 	51,416.690 	$1,324,275 	. 51,072.274 	$1,02.;04. 	51,212414i  ..• Orois income 	  

	

40,086 	39,547 	35,757 	37,200 
. 	. 

Total inenme • 
:Other expenses 	 
•Betterments 	 

  

51,335170 	81,456.237 	$1,360,032 	$1,109,574 	$1,067,361 	$1,277,565 

	

875.954 • 	582.338 	551,995 	591,253 	602,852 	555,860 

	

285,830 	220,296 	499,809 	*229,717 	*166,321 	60,050 

  

  

  

• • • Includet Champion Mines option account, $216,892 in 1912 and054;701 in 1911. 	• 
• :Surplus for year 	 (def.) $76,614 	$103,603 

	
$8,174 (def.) $11,396 (def.) $126,812 	$86,655 
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This is the initial number Of Ziso,' a magazine published in the interest • • ••
of the operating staff of The New Jersey Zinc Company.. Appearing in a , • 

• day .When the newa stklids appear to be sabnierged by 'au avalanche' of pith";  
• lications, a new -magazine must'have a.good. reasOn to justify its exifitence; •• • • 

Zusic is fortunatein that it has not one alone, but several. The zinc industry 
is one of many phases, and information of current interest may be drawn „. 
from,Nidely scattered -sources.No little labor is involved in collecting 
sifting 'thie infOrthation and 'it is en 'economie Waste - for .eaeh. mexiber brthe' 
operating staff fo attempt to perforni so mueh of this aa he may find' means, 
and oPportunity for doing. The obvious course to follow is to have the work • ••
thoroughly done bra:central bureau.and the reaults made available to all.: A . 
beginning . haibeen .inade in this ifisue in the pages headed 'Peptonised Tech, , 	, 
nology in.which"a method devised by, Mr. Edward Walker and so Well' 
plied in the Mining Magafine,*of London, is' slightly modified and reitricted 1:•:-!;,;,1:. 
to the field' a the zinc, industry: There is almost an infinite variety of nia::•. • 
terial to chboae from.and, no doubt4eaeh reader:may feel that he-could hai .41 
Made it better-seleetion' -f6. Meet his'O.wn needs. .Our duty, will be to select that 
which., 'on the. aVerage, Most eatisfactorily -Meets :the 'needs of' all.' To. that'....V. :  '4444.  
end we beg for your .  editorial co-operation, gentle'reader. A sheet of paper; 

. prepared •ready, for: yO -4i% hand, is: enclosed" With , each ,copY; and we will, be ' 
•glad to• have, any suggetioi1 , comment, dr critieisni You .  /nay bare 

	

. 	• .• l'assingliqhtlY.Ovg Obviobs :utilities, such aa'the furnishing of a medium 
for -the'disiiminatiOir:Of.Lionipiny _notice] that: would .otherwifie •need tO--b'efflE ,e; 
inclided.in -eniultitude Of letters; we come tO the real: kiion cl'etrel 

• • ,the'Ci‘eating Or 4'. bond of felrowshiP.:. We are a widely'. .scattered: 
aaaihe men in the same plant , or otee,“.even ire MISS,  and have .  bit littler 

• Opportiity: fiif, that' lilendly'..infOinial Contaet which perniit'Cinen tq loO ,' 

, night a. pipe,..fierhaPe It glass, a comfortable chair before a gOod fife,, 
•; .: behind the'curtain of buSinesearld Perceisie the real 'n - ab 

	

. , 	„ 
soMa good fellowa gathered' abOn4..these are, the eleMents' that, niost 
to the finding of jtistY_Whitt"ifOrt of 'it .  Man 'the 'other felloW' 
Pleasant -  if we could follow. this method, but it is obviously' iniprectioable.;.,,: —'"..7.;:cii,.--  

' • Failing .thet ..the' beat - We can; do seems to be to• create a Monthly magatine,':t.,:',. 
AaCk;One:fig,*3.'044:piit•iipplethinicof himqelt ,and ;  see something Of 

•? the, otheeYellOrki'Ji''*iii.dJi 	'kepi letter for the Operiiting,.ataffl'iO 1,1*4,4X; , 
coMe together'and created,itwown magazine, but such A method Of procedUre........;;';:".',...,, 

. presents many ; difficulties and it seemed best for the New Yori'offiee to take. :  
the-initiapive'i 'But thiii•in no sense indicates. that. Marc ia to he a machin0, : 	: , .;;e1,•„ 
inade 	 ,ott ii the NW .  York office •Of the company:::•It.iii 

b 41' 4).% magazine ; 	have MerelY 	'the-fireplace, lighted the, fire and :draks;i r-Iftit N ,q.i .,:.  
the chairs,:unless yob:come and occupy them, joining in the friendly chatii?.,' '•:;;;PFI, 

. this labor will have.been in vain.. • The, issue -.before you is, Iherekore, only • • ‘, 
..,•• a tentatilieliaginning,,•,arid no .SpoIpgy need 'be offered.for its deficiencies.: _It:. 

	

".is not "a findlleit thinek 	evidenOe 'of. thingeshoPect-"for,a .• 
'for you:fgf,niiiie 'use of 71,cCording .  to Your needs,. If ZENO eventually;:enlisti 	. 

its.Nitaldilk .thd &A:dinned interest and cooperation of'all Xhaoperating staft.:4;V:,'; 
.he•a griel . .sitekeSii.'; 7It, each. performs :his pit.rt ' the_ Ret lesult 

-10,k.,A141141Verie#tof,c,pie7One..:,:sFei4.tVrn0.'sll,-;. 	 •.' • • 

!.• 	 ;:t• 	
P.'!, • 	 - • 

• 

• •• 	 ". 
i•-••• 	• ",..'n• 	"' 

	

.•••" 	 " ' • 1 	 kr,  

„ 
,....„ 	.. • ,.-:,1....s.  ,...; :',.• :• 

,•  
" A.  , ,' t. '-2,..11-•- •, ' ‘:: : 

• 

: , •,,..,, f  • .„.• z " ;-..,...,e • 
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.'" . ALF'RED W. DODD now eastern sales .; • 	•  
,. • agent for the Granby Mining & Smelt-

with. offices at 165 Broadway, New 
York. 

L.: D. , WILLIAMS, purchasing agent. 
, Chicago, has assumed also the duties of 
„sales. manager. ,J. MATTHIAS is assistant 
sales manager. 

MESSRS. BROOKS and NITCHIE, of the 
Depue plant, have recently returned 
from a visit to the electrolytic plants of 

...:the northwest. 	• 
• A. B. SCHULTZ, associate counsel, has 
xecently returned from a business trip 
to Georgia in connection with some de-
posits of barytes. 

G. M. GAimocnc, of the Tulsa Fuel and 
Mfg. Co., has returned to Collinsville 

• antès  - 

	

.14:041#L 	—F 	s. 
• generak•pircheitneageint hive -recen , 	• .. 
•returnedlfroin% 	td'UttiCalgO. : ,1.. 

F. N: Simicza, :late Of the Leonard, 
Construction gompany,lia ;taken up' the 
duties of assistant "to.'the' general .man-
ager of the New jeriey Zinc Cempany; 

A. H. PEcit, formerlY sales manager 
of the Mineral., Point Zino' 'Company, . 
ChicagO, hai fakeii btiá.  of sales 
manager of the New Jersey•,•Zinc 
pany, 'with headquartera in Nei./ York. 

J. E. HApcs, Ja. 'vice7president and 
general . manager, .and 	S9Eutiz, 
associate Coutsel, ail.endid a , 
dinner at Palmerton .,to. _the. Town.. Cciun- • . 
cil and School Board. ' J. A:Sine:neater, 
general superintendent, presided. 

OMBERT Rifoo, ,  chief of tharesearch de. 
partment it Palmerton, has, resigned . to 
take a position ,in Anstralia:, Afr..Rigg, 
being a subject .of Great 'Britain, feels it . 

• his dutY. to gO. to Australia and do what . 
he can to aisist the cause of the,Allies: 	1, 

J. E. HA.8,. Jar .i.ice-president .and 
general manager;i:ana 92rartyrua, 
general manager Mineral ;Point; Zinc 
Company, recently. inspected the plants 
at Iola, Kansas and 'Collinsville, Okla-
homa. They were also in ;conenitation 
with H. B. Talley, counsel,' at Tulsa, 
Oklahoma. 

H. S. WARDNKR, treasurer, .attended a 
conference of offiCers of industrial cor... 
porations operating in 'Pennsylvania 'on 
March 23. The conference was called by 
Gov. Brumbaugh of Penn., and had for 
its abject the discussion of ways and 
means of decreasing;the number of acci-
dents to industrial workers in the State. 

H. G. HuroN, general superintendent 
of bhe Prime Western Spelter 'Co., Iola, 
Kansas, has been appointed as the Kan-
sas member . to represent the American 
Institute of Mining Engineers on the .  
joint advisory coMmittee of the five na-
tional Engineering Societies to the Naval 
Consulting Board. 

IL 	.4  
EPA7-001960 



DOCUMENT INFO 

EDFolder: 	D:\Question 09\Presentation Cited 
Docs\NJZ\ 

Filename: 	1917-06 Zinc-Iola Makes Endurance 
Record.pdf 

DOCUMENT INFO 



	

• Arden, I■lev. 	Austinville, Va. 	Canon City, Cob. 

	

R. W. SMITH- 	• C. E TAYLOR' 	F. F. JOEf.. 
. 	 . 

Deime, Ill. • Finnklin, N. J. 	Galena, Ill. ' 
J. g.•RImair • : H. D PETERS. W. F. BOERICKE 

. 
, 	 tr-n. 	 • - • • .. 	• 

. 	_ Abstra:cts' of .  Curreiii'Literature 	 
- 	-. Personal Mention 	 



DOCUMENT INFO 

EDFolder: 	D:\Question 09\Presentation Cited 
Docs\NR\ 

Filename: 	1918-01 Zinc-Plant Inspections.pdf 

DOCUMENT INFO 



grown wai kidnaPped and placed -underi: 
heavy . ..guard in' the' Clevelantr160c10 ,  

, He was later released - after paying a ran.; 
, sum of seyeral boxesof, dgars.-.,. ilii7.4 

evening the couP4e• Were Ihe..‘taitgeii4r. 
, big , chiyaree or.  bombard inent,.., the.414ii:• - 

equalling ' that .  of an Offensive' on 
. French front: 	.• '7  
":. Mr. and Mrs. Ramlow haN.reabgeil:. 

 TEiirE You; WE WILL . 	• . • . 	. 
To the Editor: : ,NeWs of the Clevel'and .  
Carnp for the magazine has been getting 
scarce lately so our,local, editor. thought 
beit to'inake aOrne news, but 'sinde the 
event happened he .  seems, to.,be reluctant 
.to send in thedata for publication. • We .  
ireP.r6ud". 6f !our focal ccirrespondent 

. and- hope you ,  will his.. marriage' a' 
. 	...:; 

Ramlow and Mias Pearl Gianni., 
of St Pau1;14.ind.,,Vere Married'at 

; April I,8th,• 1917; at St. Paul, Minnesota: 
Ori Their, artivalaf 'The 'thine the neWlY:- 

.7.Teds-,Nere.4 'treatedi.:;Or,:mistreated,. to..a -
genuine - Mexican • Bandit raid. The 

•F'.:: ''.'..,..: ! ':. *: 

. 	. 	, 
an 	'17zr ' '•,I.,.. '1,-'.' i 'ill& i'eCord Made -..folloWingrecor s m 	. '7... ':-..',.'•*,,' . 6OiriinerAti•t leugt 4 41-  • ''. 	- h 	- 	I la 	It Will be, noticed ,that..litSfat.,. .,„,,,-  '6 -* liiiCICC -, Of 600 ietOrtif2; oin the C erry- o . 

al c' Orks 'of 'TheEdgai: 'ild Co: Which .:*-4 .suipaised, the CherrY‘'.allre,.....i.  ,  t:'''' ..• c' . v 	w. 2 tL' r ir h . e  Mardi' 12,, 1907, a year, 	. 	. Nas  pir  In • LULL C .arg .. , 

'4'.'"•:1::!...; ' ":, aext :',. -tr'ariOus; pei 'rib.' .47:friTh:fie7l'of, c.  ittin.341.11  tyda . .. ,. .aonni.ithrte.isman 

and s̀  has'''.  beiriF. in4.' Operation: ''eYei:' since, .: ecii t ,b 
- "deibt: hi...befit:in 	. 

t.,E -vi.a.rio.:.., -.iedoid,,, :•.is,'„ ! pheno e 	.  

days-. ton., The ...tourira_l _ckn_fers: great , , .,. 
, . . . .. -yantlird teheayteBarsIPFTka. n.N.d. 9i,;. ..40.11::".!. in.::,105:.....,,, ft. .40.! - 

tidal: nric. 'f  't..ileree' ,1:41711'.  7, „-,7:.,:  . 
vs..-......c.i:...-surpFt..-43,,,,..-Fihif.hip-i,".,:else wher.. i.o.  f.',. we.  ,..: on ,is erititled:tO:a.  thilagnafo,  iiorCtmh:-i,i1. ?1,1..:71,,:.. ,,,,',..: 

,prOmineht place in ZINC: ' recovered from the shodi . of. theiti-,* 
rival at the Cleiieland and ':•0e•..'nOV4 1  
hoMe.' to:- their many.' friendd ...,;;i Colo 

... around and get your cigar. 
. 	' 	• 

Or''' .  g J.Qiiitini:,for,  ar . . , . 
"blishictin 	Ziigineerin_g . - 	elje3V1917; 
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Zmc a. 
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" • 
• . • 

4.4 ,;(41 

• 
7.18 

...V.: • r- ; 	- ' 

Inarca*.tekt .., .finu 

iarcaite 
110-' 

p 
; -je 	..-heaVy;' ,.the • jaCk 

wed and 'the cuttings are estimated 
the other hand,: 'cuttings • 

'maxim; .shOWir :Pieces of jack in- ' 
overeitimated, . and the 

,:age4ye.ar.Cfrequentlk a. hard lib*  tO 
.gdent.hopei of a ne* 	Finely 

:2 	• 	• 

• • • 
.*.cdtr 	'44Ee, 

• Drillln,g.&iaa 	iiiay object as..a 
cheat) -.1.nd '.fairlk-f,:iffettivet.;lithcod of 
iiresPecting the fiTo.,..fiimi; 	holes have 
a, secondary, use,4 fan ,P1 eclePosit dis 

• found',:in adding yentilatien in the'rnine, 
as _well las .providing.:Otlets-  'for, .pipes, 

-7 	. , • . • 	,in sjecial çases -." . . 	. 
• 

:CLEVELAN'D 	• ' • 
. Frank AiidieWa, Warehouse' Man, ar- 

	

,. 	 freim ' California about the 
.NoVeMber. Mr. Andrew's is 

erienced. Man, laving held similar 
„ 004*Cnba:.aud 

F  *WeingfOimeilytonnectidiiith -thiS 
‘,:: 	. -'; 	•; 	. 	' 

:E.::SChWegler, of DenVer,..arid Mr.•• 
:the New,York accounting de-

!argent arriVed'at the Cleveland mine 
erid Of November to audit the 

• • 	• 	• 	' 	' 
•has.' largler; of Leadville, arrived . ' 

• :•-NaVernber; 23.  
•IOLA • . 	. 	 . 	. 

• Hixon was in Iola December 5 
jOoking Over the plants. He left for 

	

" • 	" Collinsville, the following day. 
. Sauer, 'supply.  . agent . at Iola, 

' "-spent Thanksgiving. in Chicago; yeturn-
:ing .DeCeMber 2. 

. 	W. 0. Lenhart returned to Iola Decem- 
ber 5 from Ft. Sill, Oklahoma, where he 

' had been stationed forthe past three 
: Months. Mr. Lenhart was given his - . 

	dis- 
chargé from the Machine Gun Company, 
137th Infantry, a local.organization on ac- 

, . count, of a' bad knee, which kept him in 
the hospital, most of the time during his 
stay .at the camp. 
. G. M. Garlock, of the fuel department,  

74;1 
• .4  r 

.W.--a-sin:..)I:o.41:Eir  
"..  

the 	 ' 
• left ft* Colfinsville Picerik 
ber2O , 

-..CheSter Skinnee'of' the' toetiOe 'Plant 
:44s'A-Y:iettorini . 	. .45;fincl,19. 

, 

shut :.down, 
futi*es'i;114V.eeeit,dqin• since 

•st/ctO1,30'... *;.!.-  
TWO 	- .heen 

, by.the Prinie Westerif,Spelter COinpany 
withili.:th:Past:tw(iYintinths.. in the...field 
north.of La liarPe(Which Will add COn-
sideiably.:46: the....airailable gas ;simply 
for 'the .Winter. : 

Faizixr.*' - ' 	• 
The vierk Of paying t te inam thorpugh 

fare'., -Throngh the. :'13oicitigh .  was ;com-
menced' this',sPring And:'.ai experienced 
engineer., engaged „to..§Uperyise.„the -con," 
struction. ,Was ptopOsed to,use Tar-
via ad a binder and to lay .two,cdurses of 
blue limestone, to be.qtiarried and crush-
ed by the Borough near the Franklin 
Pond, ,and ,finieh with.. thin layer of 
fines. Operations were . begun :at the 
junction: : of Rutherford. Avenue (the 
State Road east of the Borough) near the 
Franklin, Pond. The.ald Crusher proved 
inadequate and anew one was purchased. 
When the road had been laid • to the 

•:■ 

„ 
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It has been administered by the United 
States since 1900, and the record of the 
steps taken to safeguard the health of 
the inhabitants and to promote order 
and good government reflect great 
credit on the administration. The Vit-
gin Islands, recently purchased from 
Denmark are three tiny islands lying 
east of Porto Rico and totaling together 
an area of only 138 square miles. Their 
population in 1911 was 27,086. In 
part their value is sentimental, in part 

strategic and political. Their popula-
tion has been steadily declining, since 
their trade is small and the freed negroes 
who compose the population are of a 
poor order. They add little to the 
prestige and power of the United 
States, but their proximity to Porto 
.Rico and the obvious interest Ger-
many has been taking in 'the Islands 
made their acquisition a matter of 
statesmanship. 

Zinc Notes 

CANON CITY 
F. F. Joel, who has been in charge 

of the metallurgical calculations at this 
plant for several years, and who has 
acted as local correspondent for ZINC, 
has been compelled to resign his position 
on account of ill health. 

J. E. Overman, general forman, re-
cently spent some time at Camp 
Kearney, California, visiting his son, 
who was formerly employed at this 
plant. The latter has been in military 
service for nearly two years, having 
spent considerable time on the Mexican 
border with the Colorado National 
Guard, and is now in an officers' train-
ing camp. 

J. H. Galley, of the clerical force, 
is the proud possessor of a recently 
purchased Chandler "Chummy Road-
ster." 

H. M. Georie, Chief Chemist, and 
his staff of assistants, are much pleased 
with the new laboratory. 

Since the completion of the labora-
tory, L. A. Desjardins, who was its 
architect, and who had charge of the 
construction work, is temporarily oc-
cupied with other matters for the Canon 
City plant. 

CLE% ELAND 
J. H. Haigh, of Denver, visited 

the Cleveland mine on business April 6. 
C. T. Brown and Soren Ringlund 

were visitors at the Cleveland mine 
during the latter part of March. 

DENVER 	 - 
E. E. Schwegler, of the Denver Ac-

counting Dept., spent most of the 
month of April on an auditing trip to 
the Company properties in the South-
west. 

W. M. Traver, Jr., formerly Mining 
Engineer at the Kelly mine has been 
promoted to the rank of corporal in 
Company C of the 28th Engineers. 

On the afternoon of April 16th, the 
employees of the Denver Office listened 
to stirring speeches by Rev. A. H. C. 
Morse and Judge E. C. Stimson on the 
subject of the Third Liberty Loan. 

John F. Bynon, of the Denver En-
gineering Department, expects to leave 
shortly for Southern California where 
he will enter training in the Hydroplane 
Service of the U. S: Navy. 

W. S. Nicoll, of the Denver Purchasing 
Department, will leave the latter part 
of April for Camp Furiston, Kansas, 
where he will enter the National Army. 

Mr. R. R. May, of Gilman, Colorado, 
stopped for a few days in the Denver • 
office during April enroute to Hanover, 
New Mexico, where he will be located for ' 
an indefinite period. 

J. T. Boyd, of the Eagle mines, was 
a Denver visitor the fore part of April. s 

, 
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Mr. and Mrs. W. C. Nestor and Mr. 
and Mrs. -  M. M. Dolan, both girls, via 
the Hospital. 

Twenty-two cases over a Wide ter-
ritory were aided by the Franklin Hos-
pital Auxiliary from June 1st to date 
according to a report just received. 
Twelve of these cases were surgical 
and ten were medical -and embraced a 
variety of afflictions. 

One bed fund is maintained by the 
borough of Franklin, one by Sussex and 
Waritage combined, 'and three by the 
Hospital Auxiliary for patients outside 
of these districts who need treatment 
and are unable to pay for it. 

The distribution of the .funds for the 
free beds were as follows from June 
to date: Franklin Hospital Auxiliary 
Bed, 12; SUssex and Wantage. Free 
Bed, 5; Franklin Borough Free Bed, 5; 
The following tairng were represented 
in this distribution: Newton, Sussex, 
Hamburg, Ogdensburg, .Milton, Oak 
Ridge, Branchville, Wantage Township 
and Franklin. • . 

The dance for the benefit of the Aux-
iliary which was held last Friday night 
was well attended, about 150 People 
being present. Exactly how much 
money was taken in at the affair has 
not yet been. announced but it is esti-
mated that it will reach around $80.00. 
Because of the had weather the dance 
was given at .  the Neighborhood House 
instead of the Vocational School which 
is some distance away from- the-j center 
of town. 

GALENA 
• The funeral of L. D. Adams was held 
on SaturdaY, 11/Irch 23, and was largely 
attended bY hi thany friends from here 
as well as the nearby towns and the 
mines.. The floral pieces were particu-
larly beautiful, and the casket was fairly 
covered with floweri. The pallbearers 

.were George Baker, Roy Cole, Charles 
Gillette, E. Claussen, Theo. Polhemus, 
aiid• W. V. • Boericke. Among the 
honorary pallbeareri were Messrs. Tha-
cher, Hoskins, Place, Potter, Stoval, 
Pincon, Barrett, and Ware. Interment 
*is —made in ' Greenwood Cemetery, 
Galena. -  
• John Christy, electrician for the 

Company, was badly shocked when 
wtsrking near the high tension line at 
the Penna.' mine, but after a few days 
layoff, was able to be about again, 
none the worse for the accident. 

Mr. Thacher spent a few days in 
Galena with Mr. Hoskins. 

IOLA 
The reconstruction of the furnace 

buildings at Works No. 3 is now com-
pleted and all the furnaces are in opera-
tion. Block No. -4 :Wai "charged on 
April 5th, Block No. 3 on the 14th and 
Block No. 2 and the refinery were 
charged on thk 19th. The new build-
ings are better'IcinstruCted than they 
were originally and the Plant IS in better 
condition than before the storm. 

R. B. Boone, Jr., who has worked in 
the Iola ,gffices for the past ,six years 
will leaveloon after the first of May for 
Portland; bre., and Other points in the 
north-west where he expects to reside. 

P. C. Class, who succeeded F. 0. 
Russell in thelola Offices, has accepted 
a position with the Lehigh Portland -Ce-
inent Co., of this city, and is succeeded 
by L. E. Rogers, of the Gas and Fuel 
Department. 

Marion Dorsett, of Works No. 3, 
office has accepted a position with the 
Em3ire Gas Co., at Eldorado, Kans. 

Word receiVed from Howard Lawyer 
who recently left Iola offices to enlist 
in the clerical work of the aviation de-
partment at Waco, Tex.; states he likes 
his work fine ' altho • he is spending 
much time in digginetrenches and doing 
other "clerical' Work. 

H. G. Hixon, of Chicago, and J. D. 
James, of Palmerton, arrived in Iola 
April 11th. Mr. James is superintend-
ing the operation of the new refinery 
during its early stages. 

Mr. Coursen was in Iola the 12th and 
13th of April. 

E. B. Heylmun, formerly of the office 
at Works No. 3, and three other Iola 
boys were commissioned 2nd Lieuten-
ants April 5th at Camp Doniphan after 
a strenuous three months course in the 
Officer's Training School. He is now' 
at Camp Mills, L. I., ready for em-
barkation tO France. 
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Plan of Organization of The New Jersey 
Zinc Company* 

It has been impossible for me to find 
time to.prepare a formal paper to present 
at this meeting, but I believe in any 
event an informal talk, with opportunity 
for you fellows to ask any questions that 
occur to you, will lead to a better under-
standing of our plan of organization and 
the various duties of the individuals and 
units going to make up that organiza-
tion ; and that is the real object of my 
being he-e today. 

Without going into the theory of, or 
the reasons for forming an organiza-
tion along the lines we have adopted, 
I believe I can briefly describe The New 
Jersey Zinc Company's organization, 
and any points not clear will be gladly 
explained if you will interrupt me. 

We do not by any means consider 
our organizativa a completed or an 
ideal piece of work. It has been our 
endeavor to plan an organization to 
take care of conditions at the time our 
plans were made, and to have the results 
so flexible that the necessary changes 
.occuring through the expansion of the 
company's activities or through changed 
industrial conditions, can be made with-
out altering the fundamental ideas un-
derlying our plans. 

With this understanding I will pro-
ceed with an outline of our organiza-
tion as it exists. 

At the top of the organization as we 
know it, stands our Board of Directors 
with the President of the company 
acting as Chairman. The Board of 
Directors represents the stockholders 
and is responsible to the latter, for the 
conduCt of our business, the expenditure 
of moneys, and, in general, for the hand-
ling of the interests of the stockholders, 
so that their investment in our industry 
will yield them a proper return on such 
investment. The Board of Directors  

meets only once a month and conse-
quently, in order to take care of questions 
arising between these monthly meetings, 
it has appointed an Executive Committee 
of four from its membership with the 
President of the company as chair-
man; this committee meeting once a 
week and taking action on all questions 
needing decisions, such decisions being 
comfirmed at the next meeting of the 
Board. In a great many companies the 
Chairman of the Board of Directors and 
the President of the company are two 
distinct offices, and I might cite as a 
typical example the U. S. Steel Cor-
poration, where Mr. Gary is Chairman 
of the Board and Mr. Farrell is Pre-
sident. With us the President acts as 
Chairman of the Board, Chairman of 
of the Executive Committee and Pre-
sident of the company. 

Reporting to the President are two 
Vice Presidents, one having charge of 
all departments having to do with 
finance, the sales of products, accounting, 
auditing, statistics, real estate and the 
general agreements and records of the 
company. The other having charge of 
all departments having to do with min-
ing, manufacturing, engineering and re-
search, ore and fuel purchasing, and 
general purchasing. 

Each Vice President has a number 
of men reporting to him, who in general 
are known as the Heads of the General 
Departments. In our particular branch 
of the business the Vice President is 
known as the Operating Vice President 
as distinguished from the Financial 
Vice President. Reporting to the Oper-
ating Vice President, the heads of the 
general departments are known as Gen-
eral Managers of the particular gen-
eral departments under their jurisdic-
tion. For instance, Mr. Coursen is 

* An informll talk to the m!m )e -s of the Technical and Manufacturing Departments by J. E. 
Hayes at Palmerton, September 19, 191S. 
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General Manager of Manufacturing, 
having charge of all manufacturing; 
M r. Singmaster is General Manager 
of Technical Department, having charge 
of all engineering and research work; 
Mr. Van Mater is General Manager 
of Mines, having charge of all mining 
work; Mr. Janeway is General Manager 
of Ore and Fuel, having charge of all 
ores and fuels for the company oper-
ations; Mr. Stone is Chief Metallurg-
ist, acting as a consultant to the Vice 
President on all metallurgical quest-
ions; and Mr. Hardenbergh is General 
Purchasing Agent, having charge of 
all purchasing for the company. 

In the case of the Purchasing Depart-
ment and the Chief Metallurgist, which 
are both general departments, a con-
cession to established custom, causes 
us to call Mr. Hardenbergh General 
Purchasing Agent and Mr. Stone Chief 
Metallurgist instead of standardizing 
their titles and calling them General 
Managers. 

It has been found that in general it 
is not good policy to have more than 
six or seven diversified activities re-
porting to one man, and here comes 
in the question of elasticity of our plan 
of organization. You will note that 
it is perfectly feasible, should the size 
of our industry demand it, to have 
additional vice presidents, to have 
assistants to the vice presidents, and 
assistants to the heads of the general 
departments, and by this means to ex-
pand our organization to cover almost 
any expansion of the company's act-
ivities that any one can foresee, and 
this is a rather broad statement for 
some of us are dreaming of a vast 
broadening out and expansion of our 
business to cover the many branches 
of the zinc industry which have opened 
up under the changed conditions in 
the world of industry. 

Reporting to the heads of the gen-
eral departments are the heads of var-
ious groups of units going to make up 
the structure of The New Jersey Zinc 
Company's organization., In our end 
of the business these heads of groups 
are known as General Superintendents, 
and their work is further divided up  

into units such as plants or mines, each 
having a superintendent whose work 
is again subdivided into units in cha,rge 
of foremen, and so on clown until the 
unit becomes incapable of subdivision 
and we have reached the common lab-
orer. 

(Mr. Breyer asks for the names of 
the members of the Board of Directors 
and the Executive Committee). 

Our Board of Directors is composed 
of the following gentlemen: 

EDGAR PALMER, President of the 
company. 

JOHN J . RIKER, 
THOMAS D. JONES, 
AUGUST HECKSCHER, 
W. P. HARDENI3ERGH, 
EDWIN S. MARSTON, 
EDWIN M . SQUIER, 
CHARLES W. Cox, 
A. B. SCHULTZ. 
The Executive Committee is com-

posed of the following directors: 
EDGAR PALMER, 
JOHN J. RIKER, 
AUGUST HECKSCHER, 
EDWIN M . SQUIER. 
(Mr. Singmaster asks for a des-

cription of the routines for handling 
requests for appropriations and gen-
eral instructions). 

Requests for appropriations of money 
for capital investment have been cov-
ered in a routine which has worked 
very successfully and probably the 
best way to describe the working of the 
routine will be to take a typical example. 
Let us suppose, for instance, that some-
where in our organization the infor-
mation has been gathered that there is 
a market for pharmaceutical zinc oxide 
with a possibility of making a profit 
for the company by the manufacture 
and sale of this product. This idea 
may come from the highest or lowest 
points in the organization, but eventually 
it reaches Mr. Singmaster as head of 
the Technical Department. He applies 
to the Operating Vice President for 
an authorization to make certain charges 
to the Engineering Expense Account 
and possibly to the General Experi-
mental Account, in order to make plans 

• 
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and estimates for a phamaceutical oxide 
plant and to do experimental product-
ion work to determine the best methods 
of manufacture, this last in close co-
operation with the Manufacturing De-
partment. After the plans and es-
timates are completed to the satisfact-
ion of the Engineering Department 
and the Manufacturing Department, 
the head of the unit where the product 
is to be made makes a formal request 
for an appropriation to cover the cost 
of erection of the plant in question, 
using the estimate of cost prepared by 
the Engineering Department and in-
cluding any expense already author-
ized for engineering work. This for-
ma14 request is handed to the head of 
the general department ; in the case 
under consideration, to Mr. Coursen, 
as General Manager of Manufacturing, 
who discusses the project in all its de-
tails with the Operating Vice President. 
The latter being convinced that there 
is a profit to be made for the company 
by the manufacture of this prilduct, 
passes along the request to the Execut-
ive Committee with his endorsement 
and such data as will give them com-
plete information as to why we wish 
to expend the sum in question, how 
much profit we can make per year and 
any other data as to the advisability 
of the company expending moneys for 
the purpose suggested. The request 
is acted on favorably by the Executive 
Committee and the sum asked for is 
immediately available for starting the 
construction of the plant. 

I have said the sum asked for is ap-
propriated by the Executive Committee, 
because it is an almost unknown sit-
uation to have our Executive Committee 
disagree with us as to the advisability 
of a project, and this is the greatest 
compliment I can pay you fellows, for 
they are not a committee of figure-
heads, ready to approve anything that 
comes to them, but they have confidence 
in you—look out when you make a 
bad "bull", their attitude might change. 

I have described this routine in de-
tail as a typical one, and, of course, 
you understand it applies to all de-
partments as well as to the Manufact-
uring Departments. 

, 

Now, as .  to our system of General 
Instructions, which Mr. Singmaster has 
asked me to describe—I might say at 
the outset that it is not our intention 
to have these looked upon as hard and 
fast rules and regulations for the carry-
ing out of our business or for memorizing 
by any of the members of the organi-
zation. This latter would be a hope-
less task, as you can see, when you look 
at our general instruction files, which 
are getting to be about the size of a city 
directory. Our idea in starting this 
routine was to have some method of 
disseminating through our entire or-
ganization, information or instructions 
regarding any subject, with certainty 
that it would automatically reach all 
those it should reach, without depending 
on any individual remembering to prop-
erly transmit it. A second, and just 
as important reason for the routine, is 
to have on file, instructions on general 
subjects, so as to insure a standard 
method of handling a recurring sub-
ject—a place to turn to when the ques-
tion arises " how shall this be handled ". 
As an example of the kind of subject 
covered by general instructions and 
the method of handling the instructions 
themselves, let us take the general 
subject of "traveling expenses". Now, 
bear in mind that an instruction may 
originate anywhere in the organization, 
but it is started on its course by one 
of the Vice Presidents when he puts it 
in a general instruction. 

Let us suppose that Mr. Kelsey, as 
superintendent of the Palmerton works, 
has trouble in handling the question 
of traveling expenses of some of his 
men. He formulates his troubles 
and his ideas as to how to cure them; 
the latter, it seems, would be applicable 
to the entire company and an instruct-
ion is written in the most general terms 
possible, covering—the methods em-
ployees should adopt when traveling 
for the company, how such expenses 
should be reported, what forms are to 
be used in so reporting, and the allow-
able expenses for company account. 
This instruction is issued in the General 
Instruction Series and is automatically 
distributed to the Heads of the Gen-
eral Departments. Each of the latter 
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automatically reissues the general in-
struction in his series of Departmental 
Instructions; it thus reaches the units 
reporting to him and the head of each 
unit automatically reissues in the unit 's 
series of instructions; and so on down 
to the smallest subdivision. It may be 
stopped at any point in its various 
courses, because it does not apply lower 
down, or it may continue until it ap-
pears on the plant bulletin board in 
various languages for the information 
of the lowest portions of the organiza-
tion. In the case of our example it 
would probably stop at the chiefs of 
departments in the Manufacturing De-
partment, and in the Technical Depart-
ment would continue to every member 
of the department. 

Some of the subjects covered by gen-
eral instructions we. have always with 
us, such as traveling expenses. Others 
are temporary subjects, such as methods 
of handling claims for exemption on 
industrial grounds. In order to handle 
these different kinds of subjects we 
have two classes of General Instructions, 
A and B—the former being issued on 
white paper and the latter on pink. 
The latter are cancelled as soon as the 
temporary conditions have ceased to 
'exist; the former stand until superceded 
or modified by supplement or appendix, 
and such modifications can be made at' 
any time by issuing a supplement or 
appendix in the same way the original 
instruction was issued. 

This routine has proved of enormous 
value to us during the past few years, 
when it has been necessary frequently 
to advise the entire organization re-
garding a new method or a change in 
some standard method of handling 
matters. 

I have not followed through in de-
tail the branch of the organization re-
porting to the Financial Vice President 
as in all essential details it has the same 
structure as our branch. The heads 
of the General Departments are known 
as Secretary, Treasurer, General Sales 
Manager, Comptroller and General 
Counsel, instead of General Managers, 
but the form of organization is the 
same and all routines and methods  

prescribed by the general instructions 
apply in the same way. 

(Mr. Singmaster asks why the com-
pany operates under various names in 
different localities). 

The New Jersey Zinc Company is 
the parent company and its lines of 
organization and routines carry through 
all the subsidiaries. The reasons for 
the existence of those subsidiaries will 
be found in thevariousState lawsgovern-
ing corporations. I want to impress 
upon you that there is no subterfuge 
here—we are not hiding behind some 
other name with ulterior motives. 

Let me again use an example to il-
lustrate. The laws of Pennsylvania 
do not permit a corporation, incorpor-
ated in another State, to own real es-
tate in Pennsylvania—it is therefore 
necessary for us to form The New Jer-
sey Zinc Company (of Pa.) in order 
to own the Palmerton Plants; there is 
no concealment here, the latter com-
pany does not make any money, but 
turns its product over to the parent 
company at cost. And so will be found 
a similar reason wherever we operate 
under another name than that of The 
New Jersey Zinc Company. 

(Mr. Breyer asks for some idea of 
the company 's policy as to expansion, 
broadening out and the manufacture 
of new products.) 

There are two different kinds of 
companies in my experience, one where 
all policies, all growth, all activities, 
originate at the top, and the organiza-
tion is a machine which puts those ideas 
into effect. Another kind, where "the 
top " on account of long experience 
becomes a counsellor and guide, a dir-
ector of effort and energy into the proper 
channels, a controller of excess enthus-
iasm and a spur to greater activity. The 
ideas, the development of those ideas 
and the opening up of new avenues 
depend on the organization itself. 

We are decidedly of the latter sort—
so the best answer I can make to that 
question is, that it is up to you fellows. 
Go the limit as long as your activity 
is related to zinc or the by-products 
occurring during the operations of min-
ing, milling and smelting it. 

••";•ri 
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REPORT 07 THE rEu JERSEY ZINC COLTANY, 

PENSION DEPAR=NT  

New York, January 1,1919. 

At the beginning of the year 1918 there 
pension rolls, receiving an average allowance 
ing the year 3 applicants bave been received, 
granted, as follows: 

were 45 pensioners on the 
of $21.90 per month. Dur-
all of which have been 

$18.00 
25.00 
15.00 

Clans B - 1 with mmnthly allowance of 
E - 1 " 

" 	E - 1 
	

11 
	

II 

Your pensioners died during the year, with monthly allowance as 
follows: 

2 	02) 	415.00 per month 
1 	@ 	18.00 " 
1 	 30.00 " 	" 

from 
The following table shows the progrese of the Pension Department 

its inauguration,.February 1, 1911 to December 31, 1918. 

Year 

Number of Retired 
Penaionere Through 
Jan. lst Year 

Total 
Number of 
Pensioners 

Total ' pied. 
4.onth1y 	Amount During 
Payments . : . Paid. .Year. 

Feb. 1911 
1912 
1913 
1214 
2915 
1916 
1917 
1918 

16 	33 	49 	 439 	$ 7,486.45 
	

1 
48 	 2 	50 	 583 	10,529.40 

	
2 

48 	 3 	51 	 587 	14,486.40 
	

3 
48 	 4 	52 	 580 	15,612.90 

	
3 

49 	 2 	51 	 602 	. 15,799.40 
	

2 
49 	 6 	55 	 582 	15,966.40 

	
7 

48 	 4 	52 	 587 	16,611.40 
45 	 3 	48 	 552 	12 003.40 

	
4 

	

57 	 . $108,495.75 29 

Average Allowance for the Period 	$24.04 

SUILUARY  

Total number of Pension Applications considered to December 31,1918 , .92 

Number of Pensions Allowed 
Deceased 
	

29 
Total Number of Pensioners January 1,1919 	44 

Aggregate Annual Allowance to Pensioners now in force 



, By Order of the Pension:Board, • 
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The receipts and expenditures for the year cnding December 31,1918, 
were as follows: 

Income 

lidnk Balance January 1, 1918 1,925.78 
uontributed by Associated Companies 12,000.00 
Interest on Deposits 112.62 14,038.40 

Paid Out 

Pension Allowance 12,003.40 
Salaries and Expenses 1 224.87 13 228.27 

Bank Balance December 31,1918 	810.13 

Estimated Requirmments 
Six Mohths Ending June 30.1919  

...• 
•Por Pension A1IowailCe3now in force 
Salaries and Experises 

5,686.20 
, 600.00  
6,286.20. 

• It hakbeen thought'expedient to call for contributione to the ' 
Pension Fund by the. Associated Companies to an aggregate amount:of. ' 
V5,800.00 on:account. of expenses of administration . and necessary out-
lay for, pbnsion'allOwandes during the six months ending June,30, 1919. 

. 	- , 	 , 	... 	. 	. . 	. 	_ 	. 	. 	. 
' In accordance with the basie of determining the- proportiona'under' 

the Pension Agreement the amounts to be contributed by the respective 
companies are as'follows: 

■ •• 

t. 

The New jersey Zinc Company 
The New Jersey Zinc Company (of Pa. 
Mineral Point Zinc Company 
The Bertha Mineral Company 
The EMpire Zinc 'Company (of Colo.) 

Percentage. 	Amount 
of WhOle 

24.07 
38.95' 
17.96 
2.59 
7.55 

1,396.06 
.2,259.10 
1,041.68 

150.22 
437.90 

Prime, Western Spelter Company 3.33 '193.14 
Tulsa Fuel and Manufacturing Company 4.25 '246.50 
EMpire Zinc Company.(of Mo.) .05 , 2:90 	, 
2he Palmer'L'ind.uaMpany , .74 

.
.42.92 

PalMer. Water_Comp.Ohy .14 ' 
6heetnut Ridge RailWax:Compahy. • . '.37 Z., 
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The Activities of The New Jersey Zinc 
Company in Mexico and Western 

United States* 
The company first became interested 

in Mexico from an ore-buying stand-
point. Oxidized Mexican Zinc ores 
were first shipped to the Iola plant 
in 1905 with good results. Our office 
at Monterey, the capitol of the State 
of Nuevo Leon, was opened in 1906.  

tionary periods this office was never 
closed and is at present purchasing 
ores for our plants in this country. as 
well as directing the operations of one 
of our Mexican mines. 

The Mexican mine owners were at 
first suspicious of Amerkan ore buyers. 

La Bufa Mine, Charcas, San Luis Potosi, Mexico 

Northern Mexico is rich in oxidized 
zinc ores. hi the early clays the grade 
of these ores was very high, shipments 
assaying 40 to 50% zinc. As mining 
operations continued the grade became 
lower. Present average is about 35% 
zinc. The Monterey office was also 
opened with the idea of examining, 
purchasing, and operating zinc mines 
in Mexico. Even during the revolu- 

At first they insisted upon ore settle-
ments based on Mexican shipping point 
weights and samples. For this reason 
we at the start employed in Mexico 
from two to four Mexican samplers. 
When ore was ready to ship, a sampler 
was sent to the shipping point, and with 
the owner of the ore, or his representa-
tive, supervised the weighing, sampling 
and loading of the ore. 

* A talk by Robert Hursh, Asst. Secretary and Asst. Treasurer of The Empire Zinc Co., to the 
members of the Technical and Manufacturing Departments at Palmerton. 

EPA77001978 
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Sampling at Mexican railway stations 
was crude, being conducted on a piece 
of canvas, or a rough wooden platform, 
or on the floor of the railroad car, 
or even on the ground. Every tenth 
sack, wheelbarrow, or shov?1, was 
taken as the car was loaded. The 
ten percent sample thus obtained was 
cut down by coning and quartering. 
The ore was weighed in sac ks or wheel-
barrows on small platform scales. These 
samples and weights were the basis 
for payment, which wa-; very often 
made in full before the cars even 
reached the American border.  

sons of avirages of shipping point 
samples with smelter samples, giving 
the shipper his choice between the tw o 
for trial lots and then gradually getting 
him to consent in advance to accept 
the smelter results. 

The point was not reached where 
we could insist upon smelter results 
as basis for payments until the revolu-
tion broke out. which made transpor-
tation bad. eliminated some competi-
tion for ore and made communications 
between Monterey and various mining 
districts very poor. It became im-
possible to send samplers to shipping 

Typical Day Shift at La Bu fa Mine 
Left to right: hookkeemr, 5 hilt 1.m s. hoi , ting engin••r, four underground muckem eight miners and top man 

Under such arrangements our smel-
ters took great chances in spite of our 
best efforts to protect them. Smelter 
assays were sometimes lower and some-
times higher than those obtained from 
shipping point samples. Over a period 
of time, however, the two ati1-.ay:; 

checked very cloFely. We took these 
risks to get the confidence and good 
will of the Mexican miners by first 
complying with their desires without 
protest. Cradually we succeeded in 
convincing them, one by one, that our 
smelters were honest and had better 
facilities for accurate weighing and 
sampling than were available at Mexican 
shipping points. This was accomplished 
by argumen t and by continued compari- 

points. There was nothing to do but 
ship the ore and accept smelter returns. 
We now buy all ore in Mexico only on 
the basis of smelter weights and assays. 
I am e-lad to state that the Mexican 
producers actually have confidence in 
our results even though our smelters 
are in another country miles away, 
and the owners of the ore usually can-
not personally, or by representatives, 
witness the weighing and sampling. 

It seems to me quite important to 
mention, that when a representative 
of the Empire Zinc Company makes 
an ore contract, he practically guaran-
tees that the ore will be sampled, weighed 
and assayed accurately at our smelters. 
It, therefore, follows that you men at 

EPA7-001979j 
;t 
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Palmerton are in reality a party to 
these contracts, as those of us who buy 
the ores have 130 direct control over 
weighing and rampling. I wish to 
point out your responsibility in this 
connection, and to emphasize bow im- 

Company Buildings at Penascosa Mine. , 
near Monclova, Coahuila, Mexico 

portant it is for you to assist us in main-
taining the gocd name of the whole 
New Jersey Zinc Company by being 
very sure, through personal attention, 
that the weighing, sampling and as-
saying is accurately performed. 

You may be interested in knowing 
how shipments of Mexican ores are 
handled. We employ brokers at El 
Paso, Eagle Pass, and Laredo, Texas, 
which are the American border points 
through which the ores enter this coun-
try. The ores are assigned, freight 
collect, to The Empire Zinc Company 
care of the brokers at these ports. 
The ore is transferred from Mexican 
to American cars at the border. It 
is bought f.o. b. American cars to Ameri-
can border points, with all expenses 
to said points for account shipper. 
These expenses, consisting of freights, 
transfer charges, fumigation, custom 
house entries, Mexican duties, broker-
age, etc., arc paid by our brokers with 
our funds, and payments thus made 
are deducted by us from liquidations 
with the shippers. In early days we 
were forced to buy these ores f.o.b. 
Mexican shipping points, the entire 
risk of all .expenses from Mexican ship-
ping points to smelter being ours. 
Today the Mexican miner takes all 
the risk and pays all of the expense for  

delivering the ore to us on the Ameri-
can side of the border. Our brokers 
reconsign the ores from the Ameri-
can border points to our various smel-
ters as we direct. The smelters liqui-
date the railroad freights from Ameri-
can border points and pay the Ameri-
can duties of which the zinc duty is 
for our account, and the lead duty, 
if any is charged back to the shipper. 

With regard to payment for the ore. 
When a car of ore reaches the Ameri-
can border point, our broker wires the 
Denver office, giving name of ore and 
car number. In the meantime we have 
received at Denver from the shipper 
his estimate of the weight and the 
grade of each car shipped. The day 
we receive a telegram from the broker 
that a car is at the American border 
point, we mail the shipper our check 
for 75% of the estimated value of the 
ore, based on the weights and grades 
with which he has furnished us. We 
trust him absolutely to give us, at, 
least approximately, correct weights 
and grades, and accept his statement 
of same without question for the 75% 
advance payment. We then ,adjust 
the halance of 25% on the basis of 
smelter weights and assays at the time 
they are received. It is a case of fair- 

Penascosa Ore Shipping Platform:at 
Fierro Station 

play between buyer and seller, and 
to date we have suffered no losses, which 
is, I think, rather a surprising record 
and speaks well for both parties. You 
niust remember, however, that the 
seller has full control over the mining 

' 

' 	• 	I 
• 	.1, 
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and shipping of his ores, while the ore 
buyer who makes the contract has only 
indirect control over the handhng of 
the ores at the smelters. We trust 
you, however, to take good care of 
this end. 

At present the Mexican ores are 
going to Collinsville and Palmerton 
plants. Those of us who buy it like 
to be kept informed of the land of ore 
the smelters want, how they desire to 
use it, and the results they obtain in 
the use of the different ores. This 
information is of equal importance to 
the man who buys the ore as It is to the 
man who smelts it. The ore buyer 
wishes to serve the smelters by giving 
them the ores they can use to best ad-
vantage. He has no prejudices as 
to where the ores come from, or who he 
buys them from. It, therefore, follows 
in my judgment the co-operation be-
tween those of us who buy the ores, 
and t'icse of us who smelt them, is 
essential, and in order that we may 
co-operate we should, I think, become 
better acquainted and become familiar 
with our respective operations and diffi-
culties in order that we can best serve 
each other and get results for the 
entire company. 

You may be interested in knowing 
something about our mining operations 
in Mexico. Our first property was the 
LaBufa mine, located in the Charcas 
district, State of San Luis Potosi, 
Mexico. The deposit ai purchased was 
a low grade silicate ore, opened up 
fairly well on the surface. Shipments, 
assaying about 27% zinc and no lead, 
were made to the Iola, Palmerton and 
Mineral Point plants. The grade was 
low and the freights high. The ex-
cessive American zinc cluty established 
by the Payne tariff made shipments 
of this ore prohibitive beginning 1909. 
We then turned our attention to deve-
loping the property. A vertical shaft 
five feet by ten feet was sunk to a 
depth of about 850 feet and various 
cross-cuts were driven from it. We 
discovered that oxidized silicate zinc 
ore changed with depth to a low grade 
sulphide zinc ore, averaging about 12% 
zinc. We hope this material can be  

successfully concentrated. The Mexi-
can Revolution caused a suspension 
of operations. Some day we hope to 
be able to resume them. In the mean-
time the mine is idle, full of water, and 
in the hands of Mexican watchmen, 
while the Monterey office is paying 
the mine taxes in order to maintain 
our title to the property. 

We own the Morelos mine, also in 
the Charcas district and near the La 
Bufa mine. It is a sulphide deposit 
pretty well opened up by former own-
ers and assaying 15 to 20% zinc with 
some little copper, lead and silver. 
I t is a concentrating proposition, bought 
with the idea that it could some day 

Railroad Train Captured and Set on 
Fire by Mexican Bandits 

be profitably operated. To date we 
have not operated this property, but 
are simply holding it for the future. 

We also own.the Santa Eulalia Mine, 
which is in the Charcas district and 
near the LaBufa and Morelos proper-
ties. The Santa Eulalia is a prospect, 
containing good possibilities of a con-
siderable tonnage of low grade milling 
sulphide zinc ore, It was purchased 
with the intention of some day devel-
oping it. To date we have not operated 
it, but are holding it for the future. 

Near Monclova in the State of 
Coahuila, Mexico, we purchased a 
small deposit of oxidized zinc ore 
known as the Penascosa Mine. After 
milling and shipping some 2000 tons 
of 40% oxidized zinc ore, this class of 
ore practically pinched out, but for-
tunately we found some lead-silver 

„ 
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ore. We continued operations, selling 
this lead-silver ore to the A. S. & R. 
Smelters at Monterey. Operations 
were discontinued during the worst 
part of the revolution. They have 
since been resumed and the mine is 
now in operation, shipping lead-silver 
ore to Monterey and an occasional 
car of 35% oxidized zinc ore to our 
Collinsville plant. The lead ore as-
says approximately 12% lead, 23 ozs. 
silver, 13% zinc, 50% silica, 3% iron 
and 3% lime. This ore you will see 
is low grade, particularly considering 
the zinc and silica content for which 
we are penalized. It is not a large 
mine, but operations have been pro-
fitable. 

In the State of Sonora, Mexico we 
purchased what was originally a lead-
silver mine called Batamote. It con-
tains high grade sulphide zinc ore. 
There was enough of this ore on the 
dump ready for shipment to warrant 
the purchase, and the mine itself has 
possib,ilities. Conditions have never 
been favorable for operating this pro-
perty. Some day we hope to do so 
to advantage. 

The Mexicans give little trouble 
as laborers, and for hand work they 
are remarkably good miners. They 
are not as worthless, lazy, and treach-
erous as is sometimes stated. We 
have had good success with Mexican 
labor, not only in old Mexico, but also 
in new Mexico. 

The bulk of the Mexican people 
are uneducated. To show the ignor-
ance of the common people and to 
give you some idea of why the revolu-
tionary disturbances have been pos-
sible, I will tell the following story: 
When Francisco Madero was running 
for President of Mexico, he made a 
speech at Guadalajara and the crowds 
in the streets shouted "long live Madero 
and long live democracy. ' It is re-
ported that one of the Mexican peons 
said to another, "we know Madero, 
but who is this democracy." Even 
though this may not be a true story, 
it illustrates the fact that the masses 
in Mexico are illiterate, for which 
they are to be pitied and helped rather 
than. blamed. 

Mexico will, I think, after the Euro-
pean war pocket most of her pride 
and any feeling against the foreigners, 
and will request assistance, particularly 
financially. Some country must help 
Mexico. In my judgment our country 
rather than any other should make an 

What happened to the bandit that was 
captured by the Federal soldiers who 

arrived after the freight train 
had been destroyed 

honest intelligent effort in that direc-
tion. 

Mexico is a wonderful country of 
very great natural resources. It has 
ores of all kinds and the largest oil 
fields in the world. Among other im-
portant products are coffee, sugar, 
wheat, corn, cattle, sheep, horses, cot-
ton, wool and rubber. Mexico needs 
further scientific development. Water 
power must be transformed into elec-
trical power. Farming methods must 
be improved. Irrigation projects car- 

. 	f 
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ried out. Low grade ores mined, con-
centrated and smelted. New rail-roads 
built. Mexico offers great opportuni-
ties to the capitalist and the engineer 
once its government is stable, which 
is bound to eventually come about. 
Our company has interests in Mexico 
and a reputation there that must sur-
vive. We need Mexican ore now, and 
may need more of it in the future. 
We should, I think, do our part to 
help Mexico and to maintain our al-
ready successful business there. 

Our interests in Western United 
States are becoming quite extensive. 
The company started in the West about 

opened a new field for The Canon City 
plant, which is operating today on the 
non-magnetic sulphide ores of Lead-
ville. When the zinc products pro-
duced by the magnets contain lead in 
quantity, they are treated in a wet 
table mill in order to separate the zinc 
,and lead. 

We do not buy ores for Canon City 
mill simply on analysis. Two ores 
may analyze the same, but act quite 
ditlerently in the mill, so we have a 
testing plant at Canon City. 100 lb. 
samples of respective ores are sent there 
and complete tests made. The result 
of the tests come to the Ore department, 

; 

.. 

San Xavier Mine, Arizona 

L 
Er 

1899 or 1900, when Mr. Troutman 
went to look the country over from both 
an are and rnining standpoint. Among 
other things he found large amounts 
of milling sulphide zinc ore at Lead-
ville, Colorado in the min,es and in the 
old clumps. A magnetic mill was built 
at Canon City about 1902 to treat 
these ores. The zinc was magnetic 
and Wetherill magnets pulled it away 
from the iron gangue, making a satis-
factory zinc concentrate. The mill was 
a success and was gradually enlarged. 
The magnetic zinc sulphide ores of 
Leadville were eventually pretty much 
exhausted, therefore, roasters were then 
installed at the Canon City mill FO it 
could treat the non-magnetic sulphide 
ore of Leadville by roasting them, and 
then pulling the roasted iron from the 
zinc by the Wetherill magnets. This 

as well as the Milling and Mining de-
partments. If the test is satisfactory 
a price based on it is offered for a small 
tonnage, and if the commercial mill 
duplicates a test as is almost invariably 
the case, a contract for the ore is made. 

The testing plant is also used to 
check the commercial mill and prove 
as to whether or not it is operating to 
the best advantage. It is also sort of a 
pilot for the commercial mill, as we 
never put ore in the commercial mill 
until we know from testing plant re-
sults how we think it should be treated. 
I know of no other plant that works 
quite on this careful basis both from 
an ore-buying and operating standpoint. 

The Canon City Testing plant is also 
used to test ores from mines that we have 
examined and are perhaps considering 
purchasing. If such mines are pur- 

EPA7-001983 
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chased or if in mines we already own 
we find sulphide milling ores and deve-
lop enough of these ores to warrant a 
mill, we then send representative sam-
ples of the ores to the Canon City 
testing plant and on the basis of tests 
made there, commercial mills arc built 
at the mines. Mills at our Cleveland 
and Hanover mines were built on the 
basis of tests made at Canon City. 

The mill superintendent and the 
head of the testing plant work hand 
in hand under the direction of the 
Mining and Milling departments. The 
Ore department co-operates with them 
and is familiar with their operations 

years of very profitable operations. 
The ore deposit was sulphide zinc with 
iron gangue and also straight iron 
pyrites. The Canon City mill treated the 
zinc except a small tonnage of high 
grade crude sulphide ore that went 
direct to our smelters. The iron sul-
phide ore was sold to the lead smelters. 

A few years ago the company pur-
chased the Small Hopes Mine in the 
Leadville district. This is a low grade 
zinc sulphide ore with iron gangue. 
The mine also contains iron sulphide 
ore. Operations were started but labor 
difficulties caused a suspension. The 
property is now idle. 

Canon City Mill and Testing Flant 

in order to puchase for them ores which 
actual tests prove will be satisfactory. 
This mill has operated uninterruptedly 
since its erection, except for a few months 
during the panic of 1907. It has been 
a profitable operation, treating pur-
chased ores to a great extent with the 
exception of ores that have been treated 
from our Colonel Sellers and Eagle 
Mines. 

In Leadville the company first pur-
chased the famous Colonel Sellers Mine. 
For several years operations were con-
fined to shipping the low grade zinc 
sulphide or dump to the Canon City 
mill. The mine was afterwards equipp-
ed and operated. The problem was to 
recover all the ore and do it cheaply. 
Heavy square set timbers were neces-
sary as the ground was hard to hold. 
By good mining work the deposit 
was eventually exhausted after several 

Some thirty miles west of Leadville 
over Tennessee Pass and right at the 
town of Red Cliff on the Rio Grande 
Railroad, is Battle Mountain, on top 
of which is the mining town of Gilman. 
We have gradually acquired practically 
all the known sulphide zinc properties 
on Battle Mountain. These are being 
worked as one large property known as 
the Eagle Mines. The deposits are 
largely zinc iron sulphide of varying 
zinc content, but the great bulk of the 
deposit is milling ore. Some clean 
iron sulphide containing silver, some 
low grade zinc carbonate and some 
low grade manganese ore arc also found. 
Eagle deposits are very large. We think. 
they constitute a large property that will 
last for many years. 

The Rio Grande as it goes westward 
from Red Cliff runs through the nar-
row Eagle Canon through which flows 
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the Eagle River, and on one side of 
which is Battle Mountain. Crowded 
in this canon right at the base of 
Battle Mountain and right along side 
of the railroad is the Eagle Mill. It 
has a present capacity of approximately 
5,000 tons of ore per month and can-
not be enlarged due absolutely to lack 
of room. The Newhouse Tunnel at 

Wetherill magnets and Wilfley tables. 
The ore is roasted. the magnets re-
move the roasted iron. The zinc and 
lead product as produced by the mag-
nets goes to Palmerton through Tilton-
yille or is sometimes tabled, the table 
zinc going to our smelters and the table 
lead to the lead smelters. 

The Eagle Mine office is in the town of 

,. 

i 

1 

Cleveland Mine 

the Eagle Mines comes out to the sur-
face on eattle Mountain at the top of 
the Eagle Mill. One gets off thc train 
at the mill, goes up through it, and 
enters the Newhouse Tunnel and passes 
through this to its intersection with 
the Belden incline, and then goes up 
the Belden incline and comes out of 
it right in the town of Gilman on the 
top of Battle Mountain. You can, 
of course, get off the train at the town 
of Red Cliff and go up to Gilman by 
auto or wagon over the mountain road 
that runs from Red Cliff up over Battle 
Mountain through the town of Gilman 
and down into the valley beyond. 

The Eagle Mill has Walker Roasters, 

Gilman, where we have an office build-
ing, staff houses, mechanics houses, 
boarding houses, bunk houses, a hos-
pital, neighborhood house, recreation 
room, kindergarten school, library, and 
in general very excellent accommoda-
tions with good water and telephones. 
We arc doing some sociological work and 
arc greatly indebted to the New York 
office, to Palmerton, and to Franklin 
for very valuable assistance in this work, 
which is new to us. 

We desire to develop and operate 
the Eagle Mines on a much larger scale 
and to furnish our plants with a con-
siderable tonnage of desirable zinc con-
centrates. To do this we have under 

i l  
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consideraeon the driving of a long 
tunnel of at least 10,000 feet, the portal 
to be at the western end of Battle 
Mountain near the western end of 
Eagle canon, and to run right into the 
heart of the mounta'n connecting up 
with our present mine workings. In 
addition to this tunnel, a larger milling 
capacity will be needed. If a mill is 

needed and gives the best results. 
The Eagle mines are well worth seeing. 
If any of you get west do not overlook 
an opportunity to see them. 

The Cleveland Mine owned by the 
company is located about 8 miles from 
Silver City, New Mexico. It is a low 
grade zinc sulphide proposition contain-
ing practically no lead. The ore is 

•t. 

1 

and Mill 

built at the property it will probably 
be erected on the fiat ground near 
the western entrance to Eagle canon 
and near the portal of the proposed 
new tunnel. It may be found possible 
to ship Eagle ores to Canon City mill 
for treatment, and if so, Canon City 
mill may have to be enlarged. This 
tunnel scheme and increased milling 
capacity is now receiving serious at-
tention of the company. 

As we desire this deposit to furnish 
our plants with large tonnages of de-
sirable ore for years to come, the plants 
can materially assist by determining 
what is the best grade to smelt, as well 
as for what processes this ore is most 

mined cheaply. We built a magnetic 
mill which treats the ore without any 
roasting. The concentrates from the 
mill are hauled by mule surface tram to 
the Santa Fe Railroad at Silver City. 
At present Palmerton uses these con-
cen tra tes. 

The company owns the Hanover 
Mine at Hanover, New Mexico on the 
Santa Fe Railroad. At first this pro-
perty was an important producer of 
high grade carboaate zinc ore. It 
still produces some ore of this character. 
Careful development by us opened up 
a large deposit of sulphide zinc ore. 
A magnetic mill was built which treats 
the ore without roasting. The con- 

EPA7-00198 
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centrates from this mill are being used 
at Palrnerton. We believe the Han-
over ore deposit to be a large one. 

At Kelly, New Mexico, the company 
bought a few years ago the old Kelly 
mine. It was an old property contain- 

Kelly Mine 

ing oxidized and sulphide zinr ore. 
We have mined practkally all of the 
oxidized ore. We built a small mag-
netic mill and have mined and milled 
practically all the sulphide cne. The 
mine is now being worked on a small 
scale by lesse-s who are gophering 
around in the old oxidized ore stopes 
and shipping a small production to the 
Iola plant. 

Some twenty miles from Tucson, 
Arizona, is the San Xavier Mine, 
purchased by the company a few 
years ago. It is a deposit of zinc sul-
phide ore containing some silver, copper 
and lead. We have developed the 
property to the point wher2 we feel 
the deposit it, of sufficient size to war-
rant a mill. It is our expectation that 
some day some kind of a mill will be 
erected. We have, also, mined and 
shipped some tonnages of oxidized copper 
and lead ores. At pret-ent the property 
ig not operating but is being hekl in 
reserve. 

In the State of Nevada, some twenty 
miles from the station of Arden on the 
Salt Lake road the company purchased 
a few years ago a small deposit of oxi-
dized zinc ore knovin as the Potosi 
Mine. Cue to its distance from the 
railroad and the long railroad haul to 
the smelters, a calciner was erected 
at the mine and the ore is calcined and 
then carried to the railroad by 634-ton 
Sauer trucks. The coarse ore is cal-
cined in the Stack furnace; the fines 
in a cylindrical dryer. Oil is used for 
fuel in the calciner operations. Potosi 
ore has been used at different times 
by practically all of our smelters. 
The mine has been successful financially, 
but the deposit is gradually being ex-
hausted. 

I have not attempted to give you 
any detailed technical information or 
any careful description of our mining 
and milling operations. Some day .1 
hope you will hear all about these in-
teresting matters from some one in the 
Mining department. 

Our operations in the west are handled 
from the Denver office. We, also, 
maintain small offices at Salt Lake 
City, Utah, and Socorro, New Mexico. 
The Denver office is the clearing house 
between our Western properties and the 
other officcs and smelting works of the 
company. In the early days Mr. Trout-
man had a one-room office in the Equit- 

Potosi Trucks 

able Building with one assistant. To-
day we occupy all but two rooms on 
the seventh floor of the Symes Build-
ing and have a total office force of about 
55. At Denver you will find Mining 
department, Ore department, Account-
ing department, Purchasing depart- 

, 
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of ours and through the various channels 
that the company organization pro-
vides, requires I believe that we should 
all become better acquainted and should 
reach a clearer understanding of our 
respective problems. This certainly in-
cludes the great Palmerton plant, as 
we are now mining and buying ores 
for you to turn into various finished 
products. We consider this plant at 
Palmerton as our plant and want you 
to feel that our mines are really your 
mines, and that East and West we are 
all workers in one big game, aiming by 
cooperation to win it for the New 
Jersey Zinc Company. 

I am grateful to have had this oppor-
tunity to see this remarkable plant at 
Palmerton and to have been able to 

ment, Traffic department. The secre-
tary department, the Treasury depart-
ment and Sales department are also 
represented at Denver. The Denver 
office supervises under the New York 
office the purchase of western ores, 
as well as the examination, purchase 
and operation of western mines. The 
prompt and accurate sampling at your 
plants of western ores, as .well as the 
forwarding to Denver promptly ac-
curate weight and assay reports cover-
ing these ores is of the same importance 
in the West as it is in Mexico, in order 
that the Ore department at Denver 

outside ores that our plants require 
in addition to those produced by our 
own mines. We are, therefore, mining 
and buying ores for Palmerton and the 
other company plants to treat, but 
after all it is really one big compli-
cated operation of the New Jersey 
Zinc Company, and being so, hearty 
and continuous co-operation from the 
acquirement of the crude ore by mining 
by purchase to the delivery to the con-
sumer of the finished products made 
from theore is, it strikes me, one of the 
biggest factors involved. To success-
fully co-operate across this great country 

may continue to meet all competition 
and to secure for our plants the most 
desirable ores. We are now sending 
ores to Palmerton from the far western 
states, such as California, and the 

• Palmerton plant is, therefore, coming 
into contact with not only the western 
branch of The New Jersey Zinc Com-
pany, but also with outside western 
mines. 

• The Empire Zinc Company desires 
to continue to examine, buy and oper- 

..:• 

	

	ate, mining properties, which by making 
regular shipments of desirable ores to 

:•;-• 

	

	our various, plants will at least assist 
in preVenting our plants from being 

,„. at the mercy of outside ore producers. 
,We• must also buy in such quantity . 	• and quality and at the right prices 
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try to tell you something of the company 
operations in Mexico and Western U. 
S. A. We should like to have all of 
you see our western operations and 
to those of you who may on business 
or pleasure trips come to the western 
states, I extend to you on behalf of all 

of us in the West a hearty invitation to 
visit our offices and mines, and I can 
assure you all not only a hearty wel-
come, but some interesting things to 
see and some problems in which we 
want your interest and 'assistance. 

Campaign of Palinerton Spelter 
Furnace No. 7 

By FRANCIS P. SINN 

Spelter. Furnace No. 7, Conyers & 
DeSaulles Recuperative Type, was closed 
down for repairs on December 4th, 
1918, having completed a campaign 
of ten years and 136 days continuous 
operation. The shutting down of the 
furnace was necessary because of the 
failure of the front lining of the labora-
tory and of stoppage in certain of the 
gas and air ports. The back lining 
and top arch of the furnace were found 
to be in excellent condition, notwith-
standing the remarkably long campaign 
of the furnace. The top arch was 
built' in June, 1906, and the back wall 
in June, 1908. Both would have been 
good for a number of years more had 
not the shut down been necessary for 
other reasons. 

The back wall installed on this fur-
nace was the first of its kind used in 
this country, or anywhere as far as 
is known, for Belgian retorts. The 
first open back wall used by the com-
pany was installed in Furnace No. 19 
at Bethlehem, Pa., a gas fired furnace 
of the Conyers & DeSaulles type. 
The object of the open back wall was 
two-fold: first, to make possible the 
use of longer retorts, thus increasing 
the amount of ore charged per retort; 
and second, to give better support to 
the retorts, which were to carry the 
heavier load. It was found necessary 
after the furnace was put in opera-
non to brick up the space between the 
shelves to prevent their sinking and 
the use of the long retorts was thus  

abandoned, but the furnace continued 
to operate successfully on the short 
retorts. 

In the Fall and Winter of 1905, 
Furnaces No. 5 and No. 6 were started 
up in Palmerton with an open back 
wall. The long retorts were used but 
with little success, due to the failure 
of the back wall and the short life of 
both of these furnaces. The back 
lining of No. 6 furnace was rebuilt 
solid, but No. 5 fuenace was rebuilt 
with the open back, but this time re-
inforced with solid blocks built up to 
support the arch for a distance of ap-
proximately six inches at the back of 
the shelving. The same coffin shaped 
brick and the three arch brick were 
used in the formation of each shelf, 
as were used in the original construc-
tion of furnaces No. 5 and No. 6 at 
Palmerton, This furnace so construc-
ted, after a number of trials and tribu-
lations, finally worked successfully with 
oval shaped retorts approximately five 
feet long. While this experiment was 
going on in furnace No. 5, furnaces 
No. 6 and Nos. 8 to 12 were completed 
and put into operation with the old 
style of solid back, using four foot 
retorts. A different type of open back 
was designed for the use of five foot re-
tor ts and installed in Furnace No. 7. 
In this design an open back was used 
with a separate flat plate to support 
each individual muffle. This doubled 
the number of pillars in the back wall 
and increased the length of the labora- 
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Coker 1 Kennedy Fox Black Jack Penns Coker 2 Hoskins Total 

Year 
Tons 

per 
Day 

Tons 	Tons 	Tons 	Tons 	Tons 	Tons 	Tons 
per Tons per Tons per Tons per Tons per Tons per Tons per Tons 
Man per Man per Man per Man per Man per Man per Man per 
Shift Day Shift Day Shift Day Shift Day Shift Day Shift Day Shift Day 

Tons 
per 

Man 
Shift 

1908 130 130 2.7 2 7 	 
1909 143 143 2.9 2.9 	 
1910 220 4 2 298 3.5 186 611 4.0 5.3 	 
1911 284 3.2 540 5.1 205 1045 4.5 5 0 	 
1912 439 5.0 417 5.0 183 1039 5.2 6.2 	 
1913 540 5.3 506 5.3 196 1242 5.4 6.1 	 
1914 581 5.6 593 6.7 345 3.9 355 4.6 	 1874 5.7 
1915 680 7.1 612 7.4 496 7.2 504 6.8 371 5.9 428 6.9 3092 6.9 
1916 778 7.3 537 6.7 553 7.9 612 7.5 783 8.5 656 8.1 --- 3911 7.7 
1917 798 7.4 462 7.0 489 7.4 640 7.1 496 7.4 748 8.6 --- 3633 7.5 
1918 504 .6.0 331 6.7 --- --- 563 8.1 --- --- 612 8.3 793 10.6 2803 8.0 

Coker No. I Mill Burned. Mine Idle 3 months. 
No. 2 Mill at Kennedy burned in December. 

Properties of the New Jersey 
Zinc Company 

By F. P. NOLAN 

The general scheme of operation of 
the New Jersey Zinc Company and 
its subsidiary companies is omewhat 
complex and to follow its products from 
the time they are taken put of the mine 
until manufactured into commercial 
products one ought to know in a general 
way the subsidiary companies and their 
respective places of operation. These 
subsidiary companies are: 
The New Jersey Zinc Company (of Pa.) 
Mineral Point Zinc Company. 
The Empire Zinc Company. 
Empire Zinc Company (of Mo.) • Prime Western Spelter Company. 
The Tusla Fuel and Manufacturing 

Company. 
The Bertha Mineral Company. 
Hyatt Ore Corporation. 

The companies conduct operations 
at the following places.: 

The New Jersey Zinc Company (which 
may properly be called the parent Com- 

pany) at Franklin and Ogdensburg, 
New Jersey. 

The New Jersey Zinc Company (of 
Pa.) at Palmerton, Freemansburg and 
Allentown, all in the State of Pennsyl-
vania. 

Mineral Point Zinc Company at 
Mineral Point, Wisconsin, Depue and 
Galena, Illinois and in the Illinois and 
Wisconsin mining fields. 

Prime Western Spelter Company at 
Iola, Kansas and Tiltonville, Ohio. 

The Empire Zinc Company at Bel-
den, Canon City, Gilman and Leadville, 
Colorado; Hanover, Kingston, Silver 
City, New Mexico; Tuscon, Arizona; 
and Arden, Nevada. 

Empire Zinc Company (of Mo.) at 
Joplin, Missouri. 

Bertha Mineral Company at Kings-
land and Cartersville, Georgia, and 
Austinville, Virginia. 

The Tulsa Fuel and Manufacturing 
Company at Collinsville, Oklahoma. 

EPA7-0019 
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• Hyatt Ore Corporation at Talcville, 
New York. 

The New Jersey Zinc Company at 
its operations at Franklin and Ogdens-
burg, New Jersey, mines manganese 
bearing zinc ores of exceptional purity. 
The ores are concentrated at these 
mines and shipped to Palmerton where 
they are manufactured into Horse Head 
Spelter, oxide of zinc and spiegeleisen. 
Much of the mine timber used at the 
Franklin mine is gotten from its two 
timber tracts, one known as the Edison 
tract, on which is Camp Riker, a summer 
camp for girls and boys, and the Way-
wawanda tract, on which is a lake, 
seven miles long and about a mile wide, 
which would make, because of the 
natural beauty of the surroundings, 
an attractive place to spend a summer 
vacation. 

The New Jersey Zinc Company (of 
Pa.) at Palmerton manufactures from the 
output of the mines of the parent Com-
pany and its subsidiaries spelter, oxide 
of zinc, zinc dust, lithopone, zinc plates 
and strips, zinc chloride, spiegeleisen, 
sulphuric acid, hydrochloric acid and 
salt cake. 

At Freemansburg it manufactures 
French Process zinc oxide. 

At Allentown it operates a limestone 
quarry, the entire.‘ product of which is 
shipped to Palmerton for use as a flux 
in blast furnaces in the manufacture 
of spiegeleisen. 

The Mineral Point Zinc Compaq 
manufactures at Mineral Point, Wis-
consin, sulphuric acid and zinc oxide, 
and at Depue, Illinois, spelter and sul-
phuric acid. It also operates mines in 
the Illinois and Wisconsin fields, with a 
mines office at Galena, Illinois. Except 
for a small amount of oxidized ores which 
is met with in the course of mining 
operations and some pyrite and galena, 
the entire product of these mines is sul-
phide zinc ore. This sulphide zinc ore 
is shipped to Mineral Point and Depue, 
there separated and roasted in the manu-
facture of sulphuric acid and then manu-
factured into spelter and zinc oxide,. 
but principally spelter. 

The general office of this Company 
at Chicago supervises the maintenance  

and coordination of the plants for ad-
justment of their output according to 
the ores available from the mines and 
according to the orders that must be 
filled. The mining of ore, however, 
is supervised by the Galena office. 

The mines which this Company op-
erates in the Illinois and Wisconsin 
mining field are located at the following 
points. Livingston, Wisconsin; High-
land, Wisconsin ; New Diggings, Wiscon-
sin ; Strawbridge, Wisconsin; Hazel 
Green, Wisconsin, and Galen Illinois. 

The mines at Livingston, Wisconsin, 
are known as Coker No. 1 and No. 2; 
at Highland, Clark No. 2; at New Dig-
gings, Penna and Hoskins; at Straw-
bridge, Fox; at Hazel Green, Kennedy; 
at Galena, Black Jack. 

The Prime Western Spelter Company 
manufaclures spelter at Iola, Kansas, 
and sulphuric at Tiltonville, Ohio. 

The Empire Zinc Company operates a 
mine at Silver City, known as the 
Cleveland mine, where it produces 
sulphide zinc ores which are shipped to 
affiliated plants and roasted in the 
manufacture of sulphuric acid and later 
manufactured into zinc oxide. 

It also operates the Hanover mine 
near Hanover, New Mexico, where 
there is produced a small amount of 
oxdized ores used for the manufacture 
of special grade spelter; its chief product 
is sulphide zinc ores which are shipped 
to Palmerton and manufactured into 
oxide. 

At the Silver City or Cleveland 
mine, it also produces sulphide zinc 
ores which are disposed of in the same 
way as are the Hanover ores. 

At Belden there are two mines known 
as Eagle No. 1 and Eagle No. 2, where 
principally sulphide ores are obtained 
which are shipped to plants of affiliated 
Companies and roasted in the manu-
facture of sulphiric acid and later used 
in the manufacture of spelter and zinc 
oxide. It also produces a certain 
amount of silver and copper bearing 
iron ores incidentally encountered in 
the abstraction of the zinc ores which 
are shipped to copper smelters to be 
used as furnace flux. 

At Canon City it maintains an ore 

gifi* 
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cmcentrating plant where it concen-
trates the sulphide zinc ores received 
from its Own and other mines and sends 
the concentrates to the manufacturing 
plants at Tiltonville, Depue and Pal-
merton, where they are manufactured 
into commercial products, principally 
spelter and zinc oxide and some sulphuric 
acid. 

At Kingston, New Mexico, it has re-
cently acquired a tract which has not 
yet been mined. This property will 
probably produce zinc bearing sulphide 
ores and considerable silver. It has 
also the San Xavier mine at Tuscon, 
Arizona, which has not been extensively 
operated. These last two properties 
may be regarded as future reserves. 

The Bertha Mineral Company is 
engaged in mining and concentrating 
sulphide zinc ores and manufacturing 
zinc oxide at Austinville, Virginia. 

It also operates an open cut Barytes 
mine at Cartersville, Georgia. The 
principal product, barytes, is shipped 
to Palmerton and used in the manu-
facture of lithopone. Some ochre is 
also found and is sold to manufacturers 
of linoleum and wall paper. 

It also conducts a lumber operation 
at Kingsland, Georgia, the output of 
which is long leaf yellow pine, piling, 
ship stock, lumber and railroad ties, 
most of which is sold locally. 

The Tulsa Fuel and Manufacturing 
Company operates a plant at Collins-
ville, Oklahoma, where spelter is manu-
factured. 

Hyatt Ore Corporation has recently 
started an operation at Talcville, New 
York. It is still in the development 
stage. 

The purpose of this article is to very 
generally outline the location and pro-
duct of the various plants and mines 
of the New Jersey Zinc Company and 
its subsidiary companies and for use 
in connection with the map showing 
the various properties of .the Com-
pany. To detail the various steps 
necessary to turn out a commercial 
product and to point out the compli-
cated interrelation of the plants and 
mines would make a long story; suffice 
it to say that the operations of the  

parent Company and those of its sub- 
sidiaries are so interwoven that they 
arc to a large extent inter-dependent. 

The Road to France 
By DANIEL M. HENDERSON 

Thank God our liberating lance 
Goes flaming on the way to France! 
To France—the trail the Gurkhas found! 
To France—old England's rallying 

ground! 
To France—the path the Russians strode 
To France—the Anzacs' glory road! 
To France —where our lost Legion ran 
To fight and die for God and man! 
To France—with every race and breed 
That hates Oppression's brutal creed! 
Ah—France how could our hearts forget 
The path by which came Lafayette? 
How could the haze of doubt hang low 
Upon the road of Rochambeau? 
How was it that we missed the way 
Brave Joffre leads us on today? 
At last, thank God! At last we see 
There is no tribal Liberty! 
No beacon lighting just our shores! 
No Freedom guarding but our doors! 
The flame she kindled for our sires 
Burns now in F.urope's battle fires! 
The soul that led our fathers west 
Turns back to free the world's oppressed ! 

Allies, you have not called in vain! 
We share your conflict and your pain! 
"Old Glory", through new strains and 

ren ts, 
Partakes of Freedom's sacraments 
Into that hell His will creates 
We drive the foe; his lusts, his hates! 
Last come we will be last to stay—
Till Right has had her crowning day! 
Replenish. comrades, from our veins, 
The blood the sword of despot drains, 
And make our eager sacrifice 
Part of the freely rendered price 
You pay to lift humanity— 
You pay to make our brothers free! 
See, with what proud hearts we advance 
To France! 

(This poem won the prize of $250 offered 
by the National Arts' Club of New 
York for the best patriotic poem.) 
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MOODY'S ANALYSES OF INVESTMENTS ciz_5 1199 

ceived from sale of land thereby reducing sinking fund to 70% of land sales, and provision permitting the trustee to 
reject offers of bonds for sinking fund purchase, on the ground that the price is in excess of the market value. Author-
ized, $16,500,000, of which $10,044,800 outstanding as of Dec. 31, 1924; $4,500,000 held by Trustee; $129,500 in treasury; 
$1,118,800 cancelled and $706,900 unissued. Secured by deed of trust covering all property. Listed on San Francisco 
Stock & Bond Exchange and Los Angeles Stock Exchange. Company pays normal income tax of 2%. 

Capital Stock: 1.. Natomas Co. of Cal. 6% non-cum. preferred: Authorized, $7,250,000; outstanding, $6,- 
823,200; par $100. Has preference as to assets and dividends. No dividends paid to April, 1925. 	 Rating, Ca 

2. Natomas Co. of Cal. common: Authorized, $9,250,000; outstanding, $9,249,500; par $100. No dividends paid 
to April, 1925. 	 Rating, Da 

Preferred listed on San Francisco Stock & Bond Exchange. 

THE NEW JERSEY ZINC COMPANY 
History: Incorporated Oct. 90, 1880, in New Jersey, as The New Jersey Zinc & Iron Co. Name changed to present 

title and capital increased from $3,000,000 to $10,000,000 in 1897, to $35,000,000 in 1915 and to $50,000,000 in 1920. Mines 
located at Franklin and Ogdensburg, N. J. Manufactures zinc oxide, slab zinc, spiegeleisen, lithopone, sulphuric acid, rolled 
zinc strips and plates, zinc dust, zinc chloride, salt cake, barium carbonate, sodium sulphide, black ash, metallic cadmium 
and zinc sulphide, with a smelting capacity of about 100,000 net tons of slab zinc per annum. The company acquired 
the Durex Chemical Co. in 1923. 

Subsidiaries: Company owns the stock of the Empire Zinc Co., New Jersey Zinc Co. (of Pa.) operating plants 
at Palmerton, Pa., and Freemansburg, Pa.; Chestnut Ridge Ry. Co.; The Mineral Point Zinc Co., The Tulsa Fuel & 
Manufacturing Co., and The Bertha Mineral Co. 

Management: OFFICERS: Edgar Palmer, Pres.; A. P. Cobb, Vice-Pres.; J. E. Hayes, Vice-Pres.; A. B. Schultz, 
Sec.; H. S. Wardner, Treas.; G. F. Wolff, Comp.; E. V. Peters, Gen. Sales Mgr.; W. J. Lee, Gen'l Pur. Agt., New 
York. Dutecross: W. P. Hardenbergh, J. E. Hayes, T. D. Jones, Edgar Palmer, Edwin M. Squier, John I. Riker, 
C. W. Cox, Walter Douglas, Wm. Woodward. ANNUAL MEETING: Last NVednesday m February, at Newark, N. J. MAIN 
Omar Newark, N. J. New Ibex OrFicx: 160 Front St 

Comparative Income Account, Years Ended Dec. 31 
1919 

$9,408,095 
160,000 
300,000 

$8,948,095 
7,000,000 

368,000 

$1,580,095 
25.57% 

Table A.-Bond Records and Ratings (Based on Five Year Income Results, Etc.) 

1924 1923 1922 1921 1920 
Net earn. (after dep. & taxes) $6,565,643 $6,524,404 $6,180,263 $2,339,838 $7,968,863 
Fixed charges 	  160,000 160,000 160,000 160,000 160,000 
Reserve to retire bonds 	 225,000 

Balance 	  $6,405,643 $6,364,404 $6,020,263 $2,179,838 $7,583,863 
Dividends 	  4,906,160 4,883,234 4,768,152 3,567,984 5,600,000 
Bonus to employees 	 340,000 360,000 360,000 

Surplus 	  $1,159,483 $1,121,170 $892,111 (d) $1,388,146 $1,983,863 
Earned on stock 	 13.05% 12.99% 12.48% 4.79% 18.06% 

NAME OP MOE 
Interest 

Pay- 

able 
Maturity 

I 
3 	Authorized Outstanding 

Average 
Income 

Available 

Into est 
Required 

Per Itnnum 

Factor 
of 

Safety 
Security Salability Rating 

1. New Jersey Zinc Co. 1st 4s... A&O 0. 1926 See text $4,000,000 $5,915,802 $160,000 97% High High Note 

NOTE: Bonds not rated as no balance sheet is furnished. 
1. The New Jersey Zinc Co. first gold 40: Dated Oct. 1, 1901, due Oct. 1, 1926. Interest paid A. & 0. 1 at 

company's office, 160 Front St., New York. Coupon, $1,000; registerable as to principal. Farmers Loan & Trust Co., 
New York, Trustee. Secured upon all the real estate of the company, and all of its mines, minerals, mining rights, 
buildings, machinery, fixtures, franchises, good will now owned or hereafter acquired, and all of the capital stock 
now owned in the New Jersey Zinc Co. (of Pa.), the Mineral Point Zinc Co., and the Empire Zinc Co., and all the 
capital stock of any other corporation or corporations which may hereafter be purchased by the company. Original 
authorized, $10,000,000, of which $4,000,000 were issued, the balance to be issued only for the purchase of new prop-
erty, including the capital stock of new corporations, or for the construction of new plants to be erected upon prop-
erty owned by the company, or upon property owned by corporations the capital stock of which is owned by the New 
Jersey Zinc Co. and pledged under its mortgage. Originally authorized, $10,000,000;. outstanding, $4,000,000; of the 
$6,000,000 of unissued bonds, $4,600,000 had been cancelled to Jan. 1, 1925, making the present authorized amount 95,400,- 
000. The mortgage provides for the cancellation of $200,000 of unissued bonds yearly on Oct. 1, beginning 1902, the 
authorized amount of bonds to be reduced accordingly, and after all of such unissued bonds have been cancelled the 
company is required to pay to the trustee annually on Oct. 1, $200,000 as a sinking fund for the purchase or redemp-
tion of outstanding bonds at not exceeding par and interest. Bonds are subject to redemption for the sinking fund 
at par and interest on any interest date on four weeks' notice. So long as the company shall make no default in the 
payment of interest or principal of the bonds, it may sell and convey free, and discharge from the lien, any of the 
mortgaged property, rights, etc., and any and all of the capital stock of other corporations owned by it and pledged 
under the mortgage, the moneys received by the company in this wax to be applied to the payment of the actual cost 
?f new construction or for the acquisition of new property. All moneys not so applied, and which shall have remained 
pl the trustee's hands for one year, shall be transferred to the sinking fund and applied to the purchase of outstand-
ing bonds at not exceeding par and interest. Company pays normal income tax of 2%. 

Table B.-Stock Records and Ratings (Based on Five Year Income Results, Etc.) 

NAME OF ISSUE 

-- 

Rate of 
Dividend 

Amount 
Outstanding 

Average 
Income 

Dividend 
Require- 

meet 

Factor 
of 

Safety 

. 
Equity in 
Surplue 

Salability Rating 

1. Neu Jersey Zinc Co. stock .. 	. 	. 	.. 8% Qu F. $49,081,600 $5,710,802 $3,926,528 Note Good Note 

NOTE: Equity cannot he shown nor stock rated as no balance sheet is futnishecl. For stock description see next 
Page. 
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Z INC. 

By CHARLES KIRCHHOFF. 

PRODUCTION. 

The zinc industry has, generally speaking, had a good year in 1898. 
The consumption has been large, and prices have been above the aver-
age of recent years. To a considerable extent this has been counter-
balanced, from the smelter's point of view, by the rapid rise in prices 
of ore, which has brought unusual activity and great prosperity to 
the miners of southwest Missouri and southeast Kansas. The year has 
witnessed au interesting struggle, becoming more 'and more acute. 
between the older smelting plants in Illinois, Missouri, and Kansas, 
using coal as a fuel, and the new works in the Kansas natural-gas 
belt, of which Iola is the productive center. The advantage of free 
gas in the direct lessening of cost and in the indirect economies in the 
metallurgical operations is canning a transfer of the industry to the 
favored locality. 

For a series of years the production of spelter has been as follows: 

Production of opel ter is the United Mates. 

Year 	 1 Short totted' 	 Year. 	 . Short toes. 

i 
1873 	  7, 	1889 	 I 	58, 860 
1875 ............. ......... 	15, 833 	1890   	 83,883 

1880 	  	23, 239 • 1891  	 80.873 
1882 	  33,765 1892.  	 87,280 
1883 	 36,872 I, 1893  	 78,832 
1884 	 38,544 1894 	  75,328 
1885 	 40,688 ' 1895 	  89,886 
1886 	  42,641 1896 	  81,499 
1887. 60,340 18S7   	99,980 
1888 _ 56,903 1 1898 	  115,399 

149 
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Stoles. i Pint Seeo d 
half 1892. half leitra. 

Eastern 	  
Southern 	II 6,901 	7,594 

Illinois and Indiana 	 16,483 15, 900 
Kansas 	 14, 161 10,554 
Mirsonri  	8,954 7,713 

--- 
Total  	45,499 41,781 

I 

r 
'Short tone. 

&erg 
gene. 

250 	 MINERAL RESOURCES. 

In the different States the production has been as follows: 

Production of goiter is Ike United Maki, by States. 

Emote= 1 
and ; 

Southern I 
Searae. 1 

I 
7311noin 	Kansa. 	11..neoarl. 	Total. 

1 
Year. 

- -- 

Wart tone. Meet kw. Sheri Ione. Sheri Imo. Short ism. I 

	

1882 	 5, 898 	18,391 	7,388 	9,500 	33,765 

	

1883 	 5,340 	III, 799 	9,010 	5,790 	35,872 

	

1884 	7,861 	17,594 	7,869 	5,330 	38, 54.4 

	

1885 	8,063 1 19,427 	8,503 	4,677 I 40,888 

	

1888 	 5,762 1 21,077 	5,963 	5,870 	43,641 

	

1887 	 7,448 . 72,279 	11,966 	8,880 	50,340 

	

1888 	 9,561 I 33,445 	10.488 	13, 486 ' 56,903 

	

1889 	 10, 285 	23,800 	13,658 	11,077 	58,800 

	

1890 	 9,114 	26,243 	15,199 	13,127 	63,883 

	

1891 	 j I a 8,945 'I 

	

1892 	 { .9,582 1:1,  711 

	
22,747 	16,263 	80, 873 5 4,217 

	

su 	24,715 	18, 687 	87,260 
5 4, 913 

	

1893.  	{ • 8, 802 
1 029 596 	22,815 	13, 737 	78, 832 

5 3,8s2 f ' 

	

181)4 	 { a 7, 400 

	

5 
1,376 .}48, 972 	26,688 	11,992 	76,328 

	

1895  	1 49, 484 
53, 	

14335, 732 	98, 775 	14,998 	89, 688 
897 

	

1896 	 { a 8, 139 )638, 173 : 20,759 	14, 001 	81,499 
8 2, 427 
a 7, 918 

	

,ii b 3, 365  }e37, 876 I 33, 398 ! 18, 125 	99,980 

	

1897   	

	

i 898 	8,631 a 47. 103 I 40, 192 1i 
19,533 	115,399 

1 
• Reasons. 	 6 Suaehoro. 	 e Including Indiana. 

For semiannual periods the production of spelter has been as follows: 

Productioo of welter, by ssokusass1 periods. 
- - 

First 
half MSS. ! 

Short 
tow. 

7, 380 

18, 427 I 
13,269 I 
8,718 1 

1 45,794 . 
1 

j  S000nd 	, 
half IN& 

Flint 
half 104. 

Second 
half 11194. 

Short 
tow. 

5, 904 

16,189 
9,546 
5,019 I 

Short 
•ow. 	I  

5, OM 

13, 392 
11,250 I 
6,458 

Short tow. 

3, 712 

15,580 
14,338 
5.534 

_ _ 
39,104 38, 098 36, 164 1 
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Prodactiox of opener, by snakiest's! peristb-Cunikimea. 

I 	First States. 	 1 half 11611. 
1 Secand 
half 1894 

Short 
tow. 
9,822 
1,227 

wax 
9, 408 
8,453 

Fine 
halt 11197. 

Ilsamd 
half Mr. 

Firma 
half UM 

Boma 
half 1999. 

I 

1 Short tate. 

Eastern 	 11 	4,517 
1 

Southern . 	 1, 200 
Illinois and Indiana 	18,305 
Kansas ....... ........ 	1 	11,351 
Missouri  	! 	5,548 

Short 
i0.18 

3,888 
1,306 

19,054 

15,722 
7, 956 

Short 
tau. 
3,362 

2,080 
19, 822 
17,874 
10,180 

Short 
teal. 
2, 955 

1,886 
22, L99 
21,154 
10, 371 

Mori hem 

1 	a,tat 
25,974 
16,890 
9,102 

Total  	I 	38,931 	42,578 
I 

49,908 18,077 58,614 69,736 

During the first half of 1898 the production of the Illinois plants was 
20,475 tons, rising to 21,808 tons during the seoond half, while the 
Indiana plants increased from 1,654 tons during the first six months to 
3,166 tons daring the last six months. 

Figures bearing on the transfer of the production to the works in the 
gas belt are of special inthrest. During the first half of 1898 the total 
output of the works near the ore districts was 27,838 tons, of which 
7,738 tons were produced by new works in the gas belt. Daring the 
second half the total output in the ore district was 23,827 tons, of 
which 11,533 tons are credited to the plants using gas. Thus the coal 
plants declined from 20,100 tons to 12,294 tons. It must be noted that 
the Iola plant of the Robert Lanyon's Sons Spelter Company was inac-
tive a part of the second half of the year because injured by a fire, 
and that the four works building in the gas belt had not yet entered 
the ranks of producers. The works now running and those in course 
of erection possess an aggregate capacity of 40,000 short tons per 
annum, a capacity which will not be reached, however, until the second 
half of 1899. 

In detail the movement in the transfer of old works to the gas belt 
and the establishment of new plants has been as follows: 

The Robert Lanyon's Sons Spelter Company first erected in 1897 a 
large smelter at Iola, Kansas, and followed it with new works at La 
Harpe, which weut into operation during the second half of that year. 
Messrs. W. & J. Lauyon, at Iola, added to the 600 retorts at work in 
January a like number in February, and increased the plant to 1,800 
retorts in November. The works No. 6, at Scammon, of the Cherokee-
Lanyon Speller Company have been dismantled and have been removed 
to Iola. They are not yet in operation. The Prime Western Spelter 
Company has new works at Iola which have began to make spelter 
with 600 retorta, having a capacity of from 450,000 to 500,000 pounds 
monthly. This capacity is to be doubled in a short time. Another new 
plant, just started, is that of Mr. George E. Nicholson at Iola. They 
have fired up 600 retorts, and 600 additional are to start about the 
middle of March, 1899. The Edgar Zinc Company is now building a 
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1,200-retort plant at Cherryvale, Kansas, which it is expected will be in 
operation in June, 1899. In March the Edgar Zinc Company acquired 
the Glendale plant of Mr. S. C. Edgar, near St. Louis, Missouri. 

In Indiana the Fairmount Zinc Company began operations with 300 
retorts, having a capacity of 300,000 to 400,000 pounds per month. It 
is the intention to double the plant in the spring of 1899. 

Amoug the older works the following changes may be noted: The 
Collinsville Zinc Company, at Collinsville, Illinois, has increased its 
capacity 50 per cent; the North Chicago plant of the Empire Zino 
Company started another furnace in October, increasing the capacity 
50 per cent; the Humphrey Spelter Company has made additions 
which carry the monthly capacity up to 500,000 pounds; the Girard 
Smelting Company, at Girard, Kansas, has leased from the Cherokee-
Lanyon Spelter Company the two plants of the Girard Zinc Company 
and the Kansas Zinc Mining and Smelting Company; the Cherokee 
Smelting Company has leased the No. 12 plant of the Cherokee. 
Lanyon Spelter Company at Cherokee, Kansas; the Columbia Zino 
Company is now operating the Marion, Indiana, plants. 

In February, 1899, a consolidation was effected ander the name of 
the Lanyon Zinc Company between the Robert Lanyou's Sons Zino 
Company aud Messrs. W. & J. Lanyon, each owning two plants. Of 
these three are in the gas belt. The company also controls a large 
tract of natural gas and oil lands. The capital stock consists of 
$1,000,000 common and 92,000,000 8-per cent preferred stock. 

ZINC XINING IN GALENA-JOPLIN DISTRICT. 

PRODUCTION. 

The zinc mining industry enjoyed an unusually prosperous year 
in 1898. The principal source of supply of zinc ore is the Galena-
Joplin district of southeast Kansas and southwest Missouri. Local 
statistics of sales show that the quantity of zinc ore marketed was 
89,300 tons in 1888, which rose to 98,440 tons in 1889, and 114,900 tons 
in 1890. In 1892 sales of 148,150 tons were reached. The general busi-
ness depression affected the industry during the succeeding year, and 
it was not until 1890 that an output of 147,588 tons was attained. 
Then came a jump to 181,535 tons in 1897, followed by sales attaining 
235,123 short tons in 1898. The figares are those compiled by the Jop-
lin Herald, the totals of the different districts being as follows, in the 
order of their magnitude: 

Product of lead mad sin: ore us tits Galena-Joplin district is 1898. 

Camp. Mee oie. Load ors. Total value. 

Short tom. dkart Una. 

Galena    	 73, 848 7,878 $2, 247, 004 
Joplin 	  37,168 8,329 1, 100, 907 
Carterville    	 23, 303 4,246 790,676 
Oronogo  	16,730 429 483,113 
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